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Executive Summary
Restoration of Irvington Woods to a healthy eastern woodland must begin with
[Image 1]
Two of the resident deer living in
and around Irvington Woods

a full understanding of its deteriorating condition, which is in large part triggered by
the combination of overpopulation of deer, competing invasive plants, and light on
the forest floor. As recently as twenty-five years ago, the Woods had dense bramble,
shrubs, and vegetation at ground level. A diversity of species lived in the understory
and the next generation of trees was nurtured there. In the last two decades,
however, the deer have decimated almost everything native from six feet high down
to ground level. Deer browse is a severe threat to the woods, as the next generation
of trees is consumed before they can mature. Therefore, a whole ecology of species
that existed in the understory is gone. Lack of understory has allowed invasive vines,
shrubs, and trees to proliferate, further jeopardizing the health of the ecosystem.
Outside of their native habitats, without any pests or other control measures, these
invasive plants have established and proliferated rapidly, extirpating native flora and
threatening fauna that relies on the native plants. The large native trees in the forest
edges and in the southernmost section of the Irvington Woods are also thinning
and dying, as invasive vines smother and topple them. As trees fall, the remaining
trees are even more susceptible to being felled by strong winds, and the increased

[Image 2]
Working on the Tree Inventory

sunlight reaching the forest floor has exacerbated the invasive plant problem, giving
a competitive advantage to the sun-loving, deer-browse resistant invasive plants.
Considering the severe deer over-browse in Irvington Woods, a maintenance
schedule is recommended of site interventions (tree planting, invasives removal, a
temporary deer exclusion fence, etc.), to restore the forest and promote regeneration
of native species, resulting in healthier, more self-sustaining urban forest (Doroski
et al. 2018). Recent studies have also shown that, compared with unrestored sites,
improvements in species diversity, greater forest structure complexity, and evidence
of the regeneration and retention of native tree species is found in restored sites
(Simmons et al. 2016, Johnson and Handel 2015). Using what has been learned in
these exemplar studies, we can confidently progress forward with the restoration of
Irvington Woods through similar site improvements.
This Communtiy Forest Management Plan outlines a process to restore
Irvington Woods. The restoration process will begin with the removal of invasive
plants threatening to overrun the forest. After these plants have been controlled,
select native trees, shrubs, and herbaceous plants will be planted to restore diversity
and aid in the regeneration of the forest. In one particularly affected section of
forest, a temporary deer exclosure fence will be erected to keep the deer population
from over-browsing the understory and decimating native plants.
In order to catalyze and create the capacity required to implement this plan over
the longterm, the Plan offers additional general administrative recommendations as
well.
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[Image] (above)
An early successional forest area of
invasive Aralia. This plant displaces
native plants and invades the
surrounding native forest.

[Image] (left)
Skunk Cabbage, a native
plant that is doing well in
the wet areas of the forest,
specifically because it is
inedible to deer.

[Image] (right)
Cohosh still exists in a certain area
of the forest in good numbers,
though could soon be extirpated
from the forest due to deer browse
and invasive plant competition.
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[Image] (next spread)
A forest area that is regenerating
with invasive plants only. Notice the
barberry, invasive vines, and invasive
grasses thriving and almost no native
plant re-growth.
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Introduction
HOW IT STARTED
The Village of Irvington was awarded, by the DEC Community and Urban
Forestry Program, funds to complete a Tree Inventory and develop a Community
Forest Management Plan for Irvington Woods. The goal of the project is to acquire
an informed framework within which the Village of Irvington and its residents can

(Previous page)
A deer is camoflaged in the forest of
Irvington Woods. It is notable that
understory vegetation is extremely
scarce and there's little to no
regeneration of tree seedlings due
to deer browse.

manage the forest and trees of Irvington Woods, in order to promote public safety
and restore the native woodlands to a healthy, self-sustaining urban forest.

VISION FOR IRVINGTON WOODS
In 2020, the Village of Irvington received a New York State Department of
Environmental Conservation Urban and Community Forestry Grant to complete a
Tree Inventory and Community Forestry Management Plan for Irvington Woods, for
which the Village put out a Request For Proposals to solicit work. The Village hired

[Image 1]
Invasive viburnum shrub in
Irvington Woods. Some invasives
are attractive, but can alter native
ecosystems drastically.

LBS Ecological (Land Beyond the Sea) to inventory hazard trees along trails and
trafficked areas of the Woods, and assist in developing the Village's first Community
Forest Management Plan. This document is the culmination of that work, along with
the efforts of the Village of Irvington and its Recreation and Parks Department and
the O’Hara Nature Center, over the last several years to improve the Village's urban
forest management operations.
The vision for the project is such that the Tree Inventory and Urban Forest
Management Plan will serve as clear directions to improve the Village's urban
forest management efforts. In recommending the most effective combination of
site interventions for Irvington Woods, the project will enable improvements in
species diversity retention and invasive plant removal, evidence of the regeneration
and retention of native tree species, and protection of the public with reduced risk
from hazardous trees. In addition to the beauty and majesty of community trees,
a regenerated forest will improve quality of life, and deliver economic, social and
health benefits.
The project design reflects Irvington’s belief that educating the public will
deliver a more comprehensive solution, creating capacity for management practices
that will enhance the health of other trees (outside those in the grant project) in
Irvington, including street trees, park trees, and trees on private properties.

DEC PROGRAM
This project was funded by the NYS Department of Environmental Conservation's
Urban and Community Forestry Program. The Program is a partnership between DEC
forestry professionals, public and private individuals, and volunteer organizations
who care about trees in urban settings. It supports and assists communities in
comprehensive planning, management, and education to create healthy urban and
community forests to enhance the quality of life for urban residents.
The NYS Urban and Community Forestry Program provides technical assistance
to communities through local DEC Urban Foresters and ReLeaf volunteers. Technical
assistance includes presentations, training workshops, brochures, booklets,
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information on their website, and helpful links to other U&CF related websites. Financial
assistance is available from the State through competitive cost-share grants. Eligible
project categories included tree inventories and management plans, tree planting,
and maintenance and educational programming. Funds are made available from the
Environmental Protection Fund and managed and allocated by the DEC. Grant proposals
are evaluated for cost effectiveness, projected benefits, use of recommended standards
in implementation, community outreach and education, support, and regional impact.

URBAN FORESTRY INFORMATION (from www.dec.ny.gov)
What is Urban and Community Forestry?
Forestry is traditionally associated with management of large tracts of timberland
and smaller woodlots. Often these forests are quite distant from the daily lives of most
people. However, all of the trees within a town, village, or city make up the "community
forest." The community forest can include street and yard trees, parks, cemeteries,
school grounds, and undeveloped green spaces. Urban and Community Forestry is
[Image] DEC logo

the management of community forests to establish and maintain healthy trees for air
and water quality benefits, energy savings, environmental health, as well as to enhance
the quality of life for urban residents. The urban and community forests also contain
wildlife, waterways, built roads and structures, and people.

Why is Urban and Community Forestry Important?
Trees provide numerous environmental, social, and economic benefits for people,
yet urban areas present challenging environments for trees to grow and survive in. The
[Image] Heavily browsed understory is found
nearly everywhere in the forest. Even beech
suckers, unpalatable to deer, are browsed.

urban environment and human actions cause different stresses to urban trees, some of
which include: restricted root-growth area, road-salt exposure, soil moisture extremes,
compacted soil, reduced soil fertility, pollution, improper pruning, trenching, and
damage from lawn-care equipment, snow plows, or vandalism. These stressful growing
conditions can cause a decline in tree health and may eventually result in death, if not
corrected in time. By actively managing community forests, these valuable resources
can be protected and preserved, and enhance the resulting benefits.

What are Benefits of Trees in Urban Areas?
Studies show that trees improve air and water quality, reduce flooding, reduce
cooling and heating energy needs, increase property values and improve the quality of
life for people and wildlife around them. Trees remove air and water pollutants through
[Image] A native Solomon's Seal plant lives
on a rock outcropping in Irvington Woods.
This plant is only found where deer cannot
access it to eat it, such as this.

both their root systems and their leaves. Tree canopies shade buildings, sidewalks, streets
and other structures keeping them cooler which reduces air conditioning and other
energy needs in summer. Strategically placed trees, and correct tree species selection,
can shelter buildings from cold winds in winter months reducing heating costs. The
positive effects trees have on human health and well-being are numerous. Studies have
found that exposure to trees reduces the symptoms of stress and depression, can aid
in the recovery from surgery, and reduce the incidence of domestic violence. People
are more likely to exercise if parks are nearby. When people utilize parks and shady
street trees, they are more likely to meet and establish bonds with their neighbors,
which helps to create a sense of community. When people enjoy spending time in their
neighborhoods, they develop pride and a sense of ownership in their communities.
The presence of trees and the proximity to parks can also increase residential and
commercial property values.
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PURPOSE, PROCESS, & SCOPE
LBS Ecological, on behalf of the Village of Irvington, NY has prepared this Urban Forestry Management Plan as
a technical and planning document for trees and forest stands located within the Irvington Woods. As a technical
guidance document, the Urban Forestry Management Plan identifies current conditions of trees and forested areas
within the Woods. As a planning document, the Urban Forestry Management Plan provides a baseline of information
regarding the issues/opportunities/ constraints for Urban Forestry in Irvington Woods and identifies and provides
management recommendations. Ultimately, the purpose of this document is to provide a framework within which the
Village of Irvington can wholly manage the forest and trees of Irvington Woods.
The project will address the deteriorating condition of the urban forest in Irvington Woods, which is triggered
in part by the overpopulation of deer. Decades ago these woods likely had a dense shrub and perennial understory.
A diversity of species would have lived in the understory, and the next generation of trees would have been nurtured
there. The interconnection of a healthy canopy, maturing seedlings and healthy soil which stabilized the trees, promoted
health in the trees that supported public safety in those using the Woods. In recent decades, however, the deer have
decimated much of the native vegetation from six feet high down to ground level. This threatens the woods as the next
generation of trees is consumed before they can mature, and a whole ecology of species that existed in the understory
is threatened. The invasive earthworm population is impacting the nutrient cycling and the soil food web.
Lack of understory has allowed invasive non-native vines, trees and other plants to proliferate, jeopardizing the
health of the ecosystem. The large trees in the forest may also be declining and thinning with age. Environmental
degradation has negatively impacted regeneration of the native tree populations. The project will promote the
re-creation of the conditions for a healthy ecosystem, investing early in a long-term and self-sustaining forest health
that delivers enormous value to residents and visitors for decades.
The project is comprised of a Trail Risk-Tree Inventory, a Sample-Based Forest inventory, and the development of
a custom Community Forest Management Plan (CFMP) for Irvington Woods. LBS Ecological during the course of the
project has met with Village employees, the Irvington Woods Committee, and Peter Strom (of Strom Hort LLC) to agree
on and document the long-term vision for the forest, and to identify the key challenges to the management of the
woods. A public meeting will be held to engage the residents, as public outreach and education is critical to long-term
tree stewardship.

Risk Tree Survey
All trees were inventoried within 30’ of hiking trails, trafficked and open areas within Irvington Woods for Risk.
Risk trees were identified, GPS located, and then assessed for several factors. Factors noted were Location (Lat/Long),
trail name/location, species, DBH, Crown Dieback, Canopy/Crown Condition, Trunk Condition, Root and Root Collar
Condition, Priority Task, Maintenance Recommendation, and Additional Notes/Comments.

Sample-Based Forest Inventory
It is not practical or cost effective to inventory every tree in the 251 acre Irvington Woods or those along all of the
trails, the project applies a broader approach. A sample protocol was used. The project site was first be broken up into
management units or stands, based on similar characteristics in the dominant vegetation, slope, and soils. Sample plots
were then mapped out, evenly distributed across all management units (and including plots within 30 feet of the trails
and other well-trafficked areas such as parking lots and the reservoir). Ground-truthed inventories were conducted of
the trees in the sample plots, collecting detailed information. Information included was location of sample plot using
GPS coordinates, tree species/genus including common names of all trees in the plot, diameter at breast height for
sampled trees, a regeneration assessment of native trees/shrubs, and an assessment of invasive species present. The
data from the sample inventory informs the management plan.
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Community Forest Management Plan
A Community Forest Management Plan based on an environmental benefits analysis that included:
• Vision for the long-term community forest and strategy to care for the community trees
• Discussion of the current condition and health of the trees and forest ecosystem
• Composition of the forest, including the general condition of trees in the vicinity of trails
• The use of the tree inventory which identifies management needs (such as pruning rotations, tree removal)
• Vulnerability to health risks and identification of major stressors to the long-term sustainability
• Prioritized strategies and work tasks (with budget and timelines) to meet the long-term vision. This section will
serve as the forest work plan for the Village
• Tree replacement needs, locations and species options. Understory planting needs.
• Urban forest environmental benefit analysis of elements such as water quality, air quality, storm water
management etc.
The Plan will be included in aspects of future planning related to the Irvington Woods, including recreation in
the Woods. Due to the Woods’ protected status as parkland, it is not related to infrastructure, development and
transportation. The Plan will also be included in all planning for the O’Hara Nature Center which is fast gaining popularity
with groups of visitors from all over the region. The consultant will continue to deliver in-house training of Village staff and
committee members to provide guidance to all those involved with the ongoing maintenance of the tree inventory and
implementation of the Management Plan. The grant project will build the capacity of the Irvington Woods Committee
to discharge its three core responsibilities, namely 1) promoting the community’s enjoyment and exploration of the
Irvington Woods, 2) educating and involving the community in developing an appreciation and understanding of our
unique local ecosystem and 3) demonstrating and encouraging sustainability concepts and practices that will inspire all
of us to live in balance with the natural systems upon which all life depends.

[Image] The forest, to an untrained eye, may look healthy. But
with nearly no regeneration of native trees or shrubs, and
many invasive plants regenerating, the health of the forest is
declining.
14

IRVINGTON WOODS

Irvington Woods Background
HISTORY
For over forty years committed Village officials and residents have worked to acquire, preserve and protect the 19
parcels of land which make up the Irvington Woods, for the public good. And in 2006 the Greater Irvington Land Trust, began
advocating for the preservation and protection of the Woods as a key open space and scenic resources asset. They conducted
a comprehensive historical review of the protections applying to the various parcels and, in 2018, petitioned the Board of
Trustees to dedicate the Woods as public parkland. In April 2019, the Board of Trustees passed the resolution of Dedication of
the Irvington Woods Park (The Irvington Reservoir and area immediately surrounding the reservoir, although made subject
to the rules and regulations of public parks, were excluded from the public parkland designation in case a future need arises
to restore the Reservoir as a source of drinking water supply.) In 2011 the Village established the Irvington Woods Committee
to help the Recreation and Parks Advisory Committee maintain and improve the Irvington Woods and the adjacent O’Hara
Nature Center. An extensive trail system was developed by the community (no fewer than five Boy Scouts earned their
Eagle Scout awards through trail rehabilitation projects) which is well used for hiking, running, walking, nature enjoyment,
cross-country skiing and dog walking. Programming at the O’Hara Nature Center draws visitors from other communities to
Irvington Woods.
The forest, though, is in a severely deteriorated condition and the Village of Irvington recognizes the imperative to
improve its overall health in order to assure its longevity and sustainability as an important recreation resource to the region.
A network of community partners stand ready to work with the Village in this forest stewardship initiative, but all lack the
expertise to move forward. The Village’s consulting horticultural firm, Strom Hort LLC, retained to develop and maintain
the grounds of the adjoining O’Hara Nature Center, has emphasized the need and time-sensitivity for a custom Forest
Management Plan specific to the needs of the Irvington Woods to provide the guidance necessary for stakeholders to deliver
forest management to promote its regeneration.

EDUCATION, COMMUNITY INVOLVEMENT AND PUBLIC INPUT
Reflecting the core responsibilities of the Irvington Woods Committee and recognizing that increasing residents’
ownership of the health of our trees will positively impact the community forest, the project has an emphasis on outreach
and education of the public in the benefits of trees and maintenance of the forest. Six education events were held during
the course of the grant project, many at the O’Hara Nature Center. The events were organized and produced by the Irvington
Woods Committee, which collaborates seamlessly with the Village represented on the Committee by the Recreational
Superintendent and a Trustee who is the liaison to the Board of Trustees:
1) A public meeting was held upon completion of the Forest Management Plan at which the arborist presented the
assessment of the Woods, the recommendations for management actions, and an overview of the benefits of trees to the
public. The local media was invited. The Village made a video recording of the presentation which is posted on the Irvington
Woods website to reach those unable to attend the meeting. The link to the video recording was distributed via e-blast.
2) To allow the public to stay abreast of the grant project for its duration, the adjoining O’Hara Nature Center has
provided web-based status information access via a QR code. The content was regularly updated to reflect the current phase
of the project. Large posters drew the attention of Nature Center visitors to the QR code for maximum exposure, which
attributes the grant project’s funding to the Urban and Community Forestry Grant program to make the public aware of New
York State’s commitment to tree stewardship. Also, at periodic intervals, the Village offered guided tours to observe the grant
project.
3) A day of onsite nature-based environmental training and education for the Irvington school district 4th grade class.
Education stations were set up, with hands-on activities to engage the children as they learned about tree canopies, the
habitats trees provide, and other benefits of the woods.

INTRODUCTION

15

4) A community Family Fun Day with a number of engaging tree-based activities,
including the building of pollinator hotels to demonstrate to children and their parents how
insects native to this region colonize trees. This hands-on learning was supplemented with
tours of the woods which point out how woodpeckers build “pollinator hotels” in our trees.
[Image] (left)
Invasive barberry growing in the
forest in Irvington Woods.
[Image] (right)
Knotweed is an invasive plant that
can be found near the reservoir. It
was not found in other parts of the
woods.

Taking their pollinator hotels home at the end of the day extended the children’s encounter.
5) An educational presentation by an expert speaker to address the importance and
strategies for caring for our trees via Zoom. The event’s promotion extended to many
neighboring villages, in addition to Irvington residents. The news media was invited,
including the online paper. In addition to addressing environmental benefits of trees (air
and water quality) and the complexity of the habitat systems they provide for multiple
organisms, the program has educated on the harm inflicted by invasive plant species and
methods for invasives control on both public and private properties to support tree health.
It also addressed street trees.
6) Additionally the Irvington Woods Committee has planned a re-design and update to
the trail map for Irvington Woods. The new trail map promotes the existing Tree Identification
Walk, which includes accessible information on specimen trees.
This education and outreach was designed to include events to reach children and
teenagers, as the Committee’s philosophy includes educating, empowering and inspiring
youth in order that they will grow into adulthood being stewards of our forest. Given its
long-term nature, young people will be the ones ultimately responsible for seeing forest
stewardship through.
There has also been much additional public involvement. Groups have actively planted
saplings in the forest, Schools utilize the forest and O’Hara Nature Center as indoor and
outdoor classrooms, and volunteers from the Irvington Vine Squad have already began
removing the invasive vines that are strangling, shading and obscuring the trees.
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The optimal learning and growing
environment for young children is
composed of a full integration of
indoor and outdoor spaces. The
outdoor “classroom” of Irvington Woods
enhances and adds to the limited scope
of activities available inside confined
indoor classrooms by providing hands-on
experiences, physical activity, play, social
and emotional growth through peer
interaction, and multifaceted approaches
to cognitive development that connect
children to nature and maximize their
learning outcomes.
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Hermit's Wetland is a unique
wetland located within Irvington
Woods
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Existing Conditions of Irvington Woods Natural Resource Inventory
IRVINGTON AND IRVINGTON WOODS LOCATION
The Village of Irvington is located on the eastern side of the Hudson River, in the Town of Greenburgh in the
southwest portion of Westchester County, approximately 20 miles north of Manhattan. Irvington is bordered by the Village
of Tarrytown to the north, Dobbs Ferry to the south, the Town of Greenburgh to the east, and the Hudson River to the west.
The Village has a population of 6,420 and covers 2.8- square miles. Irvington combines natural beauty and scenic vistas
with a well-defined village center to create a village with a charming, small-town character. The Village’s half-mile long
Main Street is designated as a New York State historic district and is listed on the National Register of Historic Places. The
Old Croton Aqueduct Trail passes through the Village which provides a unique opportunity for walkers and bicyclists to
explore Irvington and neighboring Hudson River towns, scenic areas, and historic sites. Irvington is also well situated along
regional rail and road networks. It is a 40- to 50- minute train ride to Grand Central Station in Manhattan, and is connected
by road to the surrounding area via New York State Route 9, the Saw Mill River Parkway and the New York State Thruway
(I-87).
The proposed project targets the Irvington Woods which, at 251 acres, is one of the largest publicly- owned
contiguous wooded areas in Southern Westchester County. Irvington Woods draws people for recreation and nature
enjoyment from all over the County, as well as from New York City, counties to the north, New Jersey, and Connecticut,
a social and economic benefit. The Woods is home to the Hermit’s Wetlands which is the largest remaining wetlands in
southern Westchester County. It is also the watershed for Barney Brook which, with other seasonal streams, begins in the
Hermit Wetlands and flows through the woods towards the Hudson River. And additional area of wetlands surrounds Ice
Pond in the northern area of the Woods.Mapping
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[Image] (above)
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TOPOGRAPHY
Terrain of Irvington Woods consists largely of two distinct areas: an area of higher elevation (450’ ele.) that
descends in a bowl shaped valley to Irvington Reservoir, and an area of steep eastern exposures to the east that
falls from the higher elevations to the Saw Mill River (150’ ele.). Numerous areas of exposed bedrock and rock
outcroppings are present.

[Image] (above)
Topography of Irvington Woods.
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HYDROLOGICAL OBSERVATIONS
Small streams, ponds, and wetlands exist in Irvington Woods. These water bodies are described in detail below:
Streams – There are several small streams in Irvington Woods. Barney Brook flows from the Hermit Wetlands and flows
west, where it meets other smaller tributaries within the Irvington Woods. One of it’s biggest tributaries is the stream flowing
from the Ice Pond and associated wetland in the northwest section of the Woods. After joining, the Barney Brook then feeds
the Irvington Reservoir near Jenkins Rock, and then continue west to the Hudson River. This 1.92 acre Riverine habitat is
classified as a R5UBH by the National Wetlands Inventory. Additionally there are several smaller drainages and ephemeral
streams.
Ponds – There are ponds in Irvington Woods. Marshall Pond is in the northwest corner of the Woods. This 0.30 acre
Freshwater Pond habitat is classified as a PUBHh. This pond is impounded and levels are controlled. The Irvington Reservoir
is located in the south-central area of the Irvington Woods and along Cyrus Field Road. This 12.65 acre Freshwater Pond
habitat is classified as a PUBHh. It is an impounded pond, which was previously used as a drinking water source, but is no
longer in use for that purpose.
Intermittent woodland pools - There are several intermittent woodland pools (also known as ephemeral pools) within
the Irvington Woods. These are located throughout Irvington Woods, in depressions and in drainages, and are unmapped.
An intermittent woodland pool is a small, shallow wetland mostly or entirely surrounded by forest and isolated from streams
and other wetlands. It typically has standing water during winter and spring but dries up by mid-to late summer. The
absence of fish (due to seasonal drying of the pool) is key for a special group of amphibians that require fish- free breeding
and nursery habitats. Leaf litter from the surrounding forest is the base of the pool’s food web, and forest provides essential
habitat for the amphibians during the non-breeding seasons.
Wetlands (NWI) – There are no NYS regulated wetlands located in or in the vicinity of Irvington Woods. There are several
federally regulated wetlands in the Woods which are described as follows: Ice Pond, located near Marshall Pond, is not
categorized as a pond but rather as a 0.52 and separate .16 acre Freshwater Forested/Shrub Wetland habitat classified as a
PFO1E. This pond(s) holds water during much of the year, but dries out perennially. The Hermit Wetland is also composed of
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two separate wetland types; a 2.96 acre Freshwater Forested/Shrub Wetland habitat classified as a PSS1/ EM1E, and a 0.47 acre
Freshwater Forested/Shrub Wetland habitat classified as a PFO1E. The Hermit wetlands have forested canopy to the south, with
an emergent and shrubby wetland area to the north. There is also a smaller third wetland within the Irvington Woods. This 0.22
acre Freshwater Forested/ Shrub Wetland habitat is classified as a PFO1E, and is located to the north of Sunset Rock and south
of the Hermit Wetland in a drainage.
All of these water bodies are further described below.
Stream Riparian Zones
Classification code: R5UBH
System Riverine (R) : The Riverine System includes all wetlands and deepwater habitats contained within a channel, with
two exceptions: (1) wetlands dominated by trees, shrubs, persistent emergents, emergent mosses, or lichens, and (2) habitats
with water containing ocean-derived salts of 0.5 ppt or greater. A channel is an open conduit either naturally or artificially
created which periodically or continuously contains moving water, or which forms a connecting link between two bodies of
standing water.
Subsystem Unknown Perennial (5) : This Subsystem designation was created specifically for use when the distinction
between lower perennial, upper perennial, and tidal cannot be made from aerial photography and no data is available.
Class Unconsolidated Bottom (UB) : Includes all wetlands and deepwater habitats with at least 25% cover of particles
smaller than stones (less than 6-7 cm), and a vegetative cover less than 30%.
Water Regime Permanently Flooded (H) : Water covers the substrate throughout the year in all years.
Marshall Pond
Classification code: PUBHh
System Palustrine (P) : The Palustrine System includes all nontidal wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-derived
salts is below 0.5 ppt. It also includes wetlands lacking such vegetation, but with all of the following four characteristics: (1)
area less than 8 ha (20 acres); (2) active wave-formed or bedrock shoreline features lacking; (3) water depth in the deepest part
of basin less than 2.5 m (8.2 ft) at low water; and (4) salinity due to ocean-derived salts less than 0.5 ppt.
Class Unconsolidated Bottom (UB) : Includes all wetlands and deepwater habitats with at least 25% cover of particles
smaller than stones (less than 6-7 cm), and a vegetative cover less than 30%.
Water Regime Permanently Flooded (H) : Water covers the substrate throughout the year in all years. Special Modifier
Diked/Impounded (h) : These wetlands have been created or modified by a man-made barrier or dam that obstructs the inflow
or outflow of water.
Irvington Reservoir
Classification code: PUBHh
System Palustrine (P) : The Palustrine System includes all nontidal wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-derived
salts is below 0.5 ppt. It also includes wetlands lacking such vegetation, but with all of the following four characteristics: (1)
area less than 8 ha (20 acres); (2) active wave-formed or bedrock shoreline features lacking; (3) water depth in the deepest part
of basin less than 2.5 m (8.2 ft) at low water; and (4) salinity due to ocean-derived salts less than 0.5 ppt.
Class Unconsolidated Bottom (UB) : Includes all wetlands and deepwater habitats with at least 25% cover of particles
smaller than stones (less than 6-7 cm), and a vegetative cover less than 30%.
Water Regime Permanently Flooded (H) : Water covers the substrate throughout the year in all years. Special Modifier
Diked/Impounded (h) : These wetlands have been created or modified by a man-made barrier or dam that obstructs the inflow
or outflow of water.
Ice Pond
Classification code: PFO1E
System Palustrine (P) : The Palustrine System includes all nontidal wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-derived
salts is below 0.5 ppt. It also includes wetlands lacking such vegetation, but with all of the following four characteristics: (1)
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area less than 8 ha (20 acres); (2) active wave-formed or bedrock shoreline features lacking; (3) water depth in the deepest
part of basin less than 2.5 m (8.2 ft) at low water; and (4) salinity due to ocean-derived salts less than 0.5 ppt.
Class Forested (FO) : Characterized by woody vegetation that is 6 m tall or taller.
Subclass Broad-Leaved Deciduous (1) : Woody angiosperms (trees or shrubs) with relatively wide, flat leaves that are
shed during the cold or dry season; e.g., black ash (Fraxinus nigra).
Water Regime Seasonally Flooded/Saturated (E) : Surface water is present for extended periods (typically more than a
month) during the growing season, but is absent by the end of the season in most years. When surface water is absent, the
substrate typically remains saturated at or near the surface.
Hermit Wetlands (1)
Classification code: PSS1/EM1E
System Palustrine (P) : The Palustrine System includes all nontidal wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-derived
salts is below 0.5 ppt. It also includes wetlands lacking such vegetation, but with all of the following four characteristics: (1)
area less than 8 ha (20 acres); (2) active wave-formed or bedrock shoreline features lacking; (3) water depth in the deepest
part of basin less than 2.5 m (8.2 ft) at low water; and (4) salinity due to ocean-derived salts less than 0.5 ppt.
Class Scrub-Shrub (SS) : Includes areas dominated by woody vegetation less than 6 m (20 feet) tall. The species include
true shrubs, young trees (saplings), and trees or shrubs that are small or stunted because of environmental conditions.
Subclass Broad-Leaved Deciduous (1) : Woody angiosperms (trees or shrubs) with relatively wide, flat leaves that are
shed during the cold or dry season; e.g., black ash (Fraxinus nigra).
Split Class Emergent (EM) : Characterized by erect, rooted, herbaceous hydrophytes, excluding mosses and lichens.
This vegetation is present for most of the growing season in most years. These wetlands are usually dominated by perennial
plants.
Split Subclass Persistent (1) : Dominated by species that normally remain standing at least until the beginning of the
next growing season. This subclass is found only in the Estuarine and Palustrine systems.
Water Regime Seasonally Flooded/Saturated (E) : Surface water is present for extended periods (typically more than a
month) during the growing season, but is absent by the end of the season in most years. When surface water is absent, the
substrate typically remains saturated at or near the surface.
Hermit Wetlands (2)
Classification code: PFO1E
System Palustrine (P) : The Palustrine System includes all nontidal wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-derived
salts is below 0.5 ppt. It also includes wetlands lacking such vegetation, but with all of the following four characteristics: (1)

[Image] (right)
The Hermit's Wetland of
Irvington Woods.
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area less than 8 ha (20 acres); (2) active wave-formed or bedrock shoreline features lacking; (3) water depth in the deepest
part of basin less than 2.5 m (8.2 ft) at low water; and (4) salinity due to ocean-derived salts less than 0.5 ppt.
Class Forested (FO) : Characterized by woody vegetation that is 6 m tall or taller.
Subclass Broad-Leaved Deciduous (1) : Woody angiosperms (trees or shrubs) with relatively wide, flat leaves that are
shed during the cold or dry season; e.g., black ash (Fraxinus nigra).
Water Regime Seasonally Flooded/Saturated (E) : Surface water is present for extended periods (generally for more than
a month) during the growing season, but is absent by the end of the season in most years. When surface water is absent, the
substrate typically remains saturated at or near the surface.
Unnamed Wetland north of Sunset Rock
Classification code: PFO1E
System Palustrine (P) : The Palustrine System includes all nontidal wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity due to ocean-derived
salts is below 0.5 ppt. It also includes wetlands lacking such vegetation, but with all of the following four characteristics: (1)
area less than 8 ha (20 acres); (2) active wave-formed or bedrock shoreline features lacking; (3) water depth in the deepest
part of basin less than 2.5 m (8.2 ft) at low water; and (4) salinity due to ocean-derived salts less than 0.5 ppt.
Class Forested (FO) : Characterized by woody vegetation that is 6 m tall or taller.
Soil Map—Westchester County, New York

Irvington Woods
Subclass Broad-Leaved Deciduous (1) : Woody angiosperms (trees or shrubs) with relatively wide, flat leaves
that are

shed during the cold or dry season; e.g., black ash (Fraxinus nigra).
Water Regime Seasonally Flooded/Saturated (E) : Surface water is present for extended periods (generally for more than
a month) during the growing season, but is absent by the end of the season in most years. When surface water is absent, the

Legend
substrate typicallyMap
remainsUnit
saturated
at or near the surface.
Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

ClC

Charlton fine sandy loam, 8 to
15 percent slopes, very
stony

5.1

1.9%

CrC

Charlton-Chatfield complex, 0
to 15 percent slopes, very
rocky

84.9

31.7%

CsD

Chatfield-Charlton complex, 15
to 35 percent slopes, very
rocky

45.9

17.2%

CtC

Chatfield-Hollis-Rock outcrop
complex, 0 to 15 percent
slopes

13.6

5.1%

CuD

Chatfield-Hollis-Rock outcrop
complex, 15 to 35 percent
slopes

43.6

16.3%

DAM

Dam

0.0

0.0%

HrF

Hollis-Rock outcrop complex,
35 to 60 percent slopes

45.9

17.2%

LcB

Leicester loam, 3 to 8 percent
slopes, stony

1.8

0.7%

NdA

Natchaug and Catden mucks,
ponded, 0 to 2 percent
slopes

4.0

1.5%

Sh

Sun loam

0.1

0.0%

Sm

Sun loam, extremely stony

2.4

0.9%

SuB

Sutton loam, 3 to 8 percent
slopes

3.6

1.3%

Ub

Udorthents, smoothed

3.9

1.4%

Uc

Udorthents, wet substratum

0.1

0.0%

W

Water

Totals for Area of Interest

12.6

4.7%

267.4

100.0%

[Image] (above)
Soil types of Irvington Woods
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GEOLOGY (SURFICIAL AND BEDROCK)
Pleistocene sandy till; ice-contact gravel, sand, and silt; sandy loamy till. Proterozoic gneiss (Lithology is orthogneiss, age is
Middle Proterozoic (Mesoproterozoic)); Cambrian biotite-quartz-plagioclase gneiss and dolomitic marble; Ordovician schist and
amphibolite. These bedrock types are metamorphic and undivided crystalline.

SOIL TYPES
Soils in Irvington Woods are principally from the Charlton, Chatfield, and Hollis Series’.
The Charlton series consists of very deep, well drained soils formed in loamy melt-out till. They are nearly level to very steep
soils on moraines, hills, and ridges. Slope ranges from 0 to 60 percent. Saturated hydraulic conductivity is moderately high or high.
The Chatfield series consists of well drained soils formed in loamy melt-out till. They are moderately deep to bedrock. They are
nearly level to very steep soils on bedrock-controlled hills and ridges. Slope ranges from 0 to 70 percent. Crystalline bedrock is at
depths of 50 to 100 cm. Saturated hydraulic conductivity is moderately high or high in the mineral soil.
Table 1. Dominant plant species

The Chatfield and Charlton sites consist of well drained, loamy soils formed in basal till derived mostly from gneiss, schist, and
Tree deep and (1)
Quercus
rubra
granite. The soils are moderately
deep
to bedrock.
They are nearly level to moderately steep soils on hills and ridges. The
reference plant community
is an oak dominated
forest. Red
oak is often a dominant tree species but other species can co-occur
Shrub
(1) Viburnum
acerifolium
such as black oak and various species of hickories. Other associated trees include American beech, sugar maple, and eastern white
Herbaceous Not specified
pine. Common shrubs include mapleleaf viburnum and lowbush blueberry. Common herbaceous plants include Pennsylvania
sedge, moccasin flower, eastern teaberry and western brackenfern (Metzler and Barrett 2006). In openings following tree falls or
other natural disturbances
warm season grasses such
as little bluestem and big bluestem may occur along with early successional
Physiographic
features
trees such as eastern red cedar and black birch. Invasive exotic plants such as Japanese barberry, multiflora rose, winged euonymus,

The site occurs on moraines and glaciated upland hills and ridges. Slope ranges from 0 to 60 percent.

and shrub honeysuckles can occur in disturbed sites.

Figure 1. Well Drained Till Upland - Canton and Charlton soi

The Hollis series consists of well drained and somewhat excessively drained soils formed in a thin mantle of till. They are
Table
Representative
features
shallow to bedrock. They
are 2.
nearly
level to veryphysiographic
steep upland soils
on bedrock- controlled hills and ridges. Slope ranges from 0

through 60 percent. Saturated
hydraulic conductivity
is moderately high or high. Depth to hard bedrock ranges from 25 to 50 cm.
Landforms
(1) Hill
(2)
Ridge drained, coarse-loamy, glacial till derived mostly from gneiss, schist,
The Hollis sites consist of shallow, somewhat
excessively
(3)
Moraine
and granite. Soils are dry and nutrient poor. Slopes
range
from 0 to 50 percent on hills and ridges. The reference plant community is
an oak dominated forest.
In some places
the canopy
may be more open forming a woodland. Black oak and chestnut are common
Flooding
frequency
None
trees in association with scarlet oak, red oak, pignut hickory, white ash, eastern white pine, eastern hemlock, and in some locations
Ponding frequency None
pitch pine. Trees are generally lower is stature and productivity relative to forests in deeper soils. Lowbush blueberry and black
Slope
0–60%
huckleberry are common shrubs. Spotted wintergreen and Pennsylvania sedge are common understory species. In openings
Water
table
depth poverty
72 in oatgrass and little bluestem may occur with early successional trees such
following tree falls or other
natural
disturbances
as black birch. Invasive exotic plants such as Japanese barberry, multiflora rose, winged euonymus, and shrub honeysuckles can
occur in disturbed sites.

Climatic features

Mean annual precipitation is 49 inches and is usually uniformly distributed throughout the year. Frost f
free days average 144 and 170, respectively.
Table 3. Representative climatic features

Frost-free period (average)

144 days
EXISTING CONDITIONS

Freeze-free period (average) 170 days
Precipitation total (average)

49 in
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Soil Map of Irvington Woods

Soil Map Unit Description with complete Soil Type Descriptions can be found in the Appendix.
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ASSOCIATION WITH BROADER LANDSCAPE & ECOREGION
Ecoregions denote areas of general similarity in ecosystems and in the type, quality, and quantity
of environmental resources; they are designed to serve as a spatial framework for research, assessment,
management, and monitoring of ecosystems and ecosystem components. By recognizing the spatial differences
in the capacities and potentials of ecosystems, ecoregions stratify the environment by its probable response to
disturbance (Bryce and others, 1999). These general purpose ecological regions are critical for structuring and
implementing ecosystem management strategies across federal agencies, state agencies, and nongovernmental
organizations that are responsible for different types of resources within the same geographical areas (Omernik
and others, 2000).
Irvington Woods is located in the Northeast Coastal Zone Ecoregion of New York (Ecoregion 59). The
Northeastern Coastal Zone ecoregion covers most of southern New England and the coastal areas of New
Hampshire and southern Maine. Its landforms include rolling or irregular plains. Soils are Inceptisols formed from
glacial till that support Appalachian oak forest and northeastern oak-pine forests. Similar to the Northeastern
Highlands (58), the Northeastern Coastal Zone contains relatively nutrient-poor soils and concentrations
of Pleistocene glacial lakes, some of which are sensitive to acidification. This ecoregion, however, contains
considerably less surface irregularity and a higher human population density than Ecoregion 58. Although
European settlers attempted to farm much of the Northeastern Coastal Zone until the mid-19th century,
woodland and urban and suburban development now dominate much of the landscape, with minor areas of
pasture and cropland.with minor areas of pasture and cropland.
More specifically, the Irvington Woods are located within the Southern New England Coastal Plains and

[Image] (above)
Ecoregion of Irvington Woods.
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Hills (Ecoregion 59c). This small portion of the Southern New England Coastal Plains and Hills ecoregion enters the
southeastern corner of New York north of Long Island Sound, continuing southward to include the Manhattan Prong
between the Bronx River and the Hudson River. The Manhattan Prong is a narrow projection of the same Precambrian
gneiss and schist that underlies the Hudson Highlands (58i). The landforms of the ecoregion include irregular plains
with relief of 100 to 300 feet. Numerous, till-covered bedrock hills rise above the valleys and outwash plains. Historically,
forests were dominated by a mix of oaks, American chestnut, hickories, and some hemlock and white pine. As with
many other areas of New England, these forests were cleared, either for agriculture and grazing or for the production
of charcoal. The Southern New England Coastal Plains and Hills ecoregion is distinguished from the more completely
forested Glaciated Reading Prong/Hudson Highlands (58i) in the north by its low rolling topography and mix of
woodland, rural residential, urban, and suburban centers.

CULTURAL RESOURCES
There are no mapped cultural resources by SHPO/CRIS (New York's State Historic Preservation Office), but several
historically and culturally significant resources found in and around Irvington Woods are worth mentioning.
• O’Hara Nature Center
• Hermit’s Grave
• Macy Monument (terrace and steps) • Sunset Rock
• Split Rock
• Jenkins Rock
• Old Foundations

[Image] (above)

[Image] (above)

Hermit's Grave

Hermit's Grave Signage
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RECREATIONAL ACTIVITIES
There are trails throughout Irvington Woods that are enjoyed by hikers, dog-walkers, students, and birdwatchers.
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RARE, THREATENED AND ENDANGERED SPECIES OR NATURAL COMMUNITIES
The DEC Environmental Resource Mapper and NY National Heritage Program Maps do not reveal any rare, threatened,
or endangered species or natural communities found within Irvington Woods. Also, none were surveyed or seen during the
forest inventory work.

NATURAL VEGETATION
Irvington Woods (and all of Irvington) exist in the Appalachian Oak region of the Mesophytic Forest of the Deciduous
Forests of Eastern North America. Natural vegetation that has been historically found in these Appalachian oak dominated
forests is various combinations of red, white, scarlet, black, or chestnut oaks, white pine, red maple, hickories, and other
central or transitional northern hardwoods. On shallow dry rocky soils on upper slopes, chestnut oak, northern red oak, black
oak, and some pitch pine usually are dominant species. On midslopes, oak-hemlock-white pine forests that also include some
black birch, black cherry, and red maple are typically found. Areas of more moist forests include sugar maple, northern red
oak, American beech, and white ash. Swamps may include red maple, green ash, hemlock or Atlantic white cedar. On small
river floodplains, pin oak-green ash forest with some swamp white oak, American sycamore, red maple, and American elm
are prevalent.

[Image] (above)

Forest Regions of the Eastern USA (Dyer, 2006)
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[Image] (above)

Tuliptree can be found throughout Irvington Woods,
especially in areas with better soils and moisture.
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Methodology
METHODOLOGY
Understanding an urban forest's structure, function and value can promote management decisions that will improve
human health and environmental quality. An assessment of the vegetation structure, function, and value of the Irvington
Woods’ urban forest was conducted during 2021. Data from 35 field plots located throughout Irvington Woods were analyzed
using the i-Tree Eco model developed by the U.S. Forest Service, Northern Research Station. Additionally, Data from the 35 field
plots was analyzed using contemporary forestry analytics using NED. NED is a collection of software products developed by
the USDA Forest Service. The NED software is intended to aid resource managers to develop goals, assess current and future
conditions, and produce sustainable management plans for forest properties. Combined, these analysis aid in making forestry
recommendations for Irvington Woods.

FOREST STAND DELINEATION, STRATUM
A forest stand is a contiguous community of trees sufficiently uniform in composition, structure, age and size class
distribution, spatial arrangement, site quality, condition, or location to distinguish it from adjacent communities. The forest of
Irvington Woods is a collection of these stands. For management purposes, Irvington Woods was broken into 7 separate stands,
numbered 1-7. Each stand is biologically and geographically distinct. Some stands are somewhat or very similar, and these
stands are grouped into Stratum for analysis in i-Tree.
Stands are depicted on the following map, and described in detail in the following section.

[Image] (above)

Barney Brook as it flows through Stand
4 and into Stand 7.
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Stand 2

Stand 1

Stand 4

Stand 3

Stand 7

Stand 6

Stand 5

FOREST STANDS
Stand 1 - Highlands - Oak Dominant with Northern Hardwoods
Stand 2 - Highlands - Oak Dominant with Northern Hardwoods
Stand 3 - Highlands - Oak Dominant with Northern Hardwoods
Stand 4 - Midslopes - Mixed forest
Stand 5 - Midslopes - Mixed forest
Stand 6 - Eastern Slope - Northern Hardwood (Maple/Beech/Tulip)
Stand 7 - Reservoir/Novel - Early Successional Native/Exotic Mix
FOREST

LBSecological
198 BUFFALO RD, BROOKTONDALE NY 14817
ph. 607-342-0247
email: miguel@landbeyondthesea.com

www.landbeyondthesea.com

IRVINGTON WOODS - FOREST STAND MAP
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i-Tree Analysis Findings
DATA COLLECTION
The forest was analyzed using fixed plot sampling. The plot locations were distributed evenly across all stands.
Each plot was 1/10th of an acre, a circle with 37.2’ radius. Plots were visited and laid out with temporary flagging.
Slope and aspect was recorded. Observers recorded information on trees, shrubs and herbaceous plants. Trees were
assessed in terms of species and diameter at breast height (DBH). Shrubs, Herbaceous vegetation, and regeneration
were identified and measured in terms of overall plot coverage.

DATA ANALYSIS
Data was entered into ITREE ECO, as well as NED for contemporary forestry data analysis.
ITREE ECO analysis consisted of several factors: tree characteristics of the urban forest, urban forest cover and
leaf area, air pollution removal by urban trees, carbon storage and sequestration, oxygen production, avoided runoff,
structural and functional values, and potential pest impacts.
Contemporary forest analysis (NED) consisted of several factors: tree species composition, basal area, average
diameters, relative density, timber volume, and regeneration/invasive assessment.

I-TREE ECOSYSTEM ANALYSIS, URBAN FOREST EFFECTS AND VALUES
Data from 35 field plots located throughout Irvington Woods were analyzed using the i-Tree Eco model. i-Tree
Eco is designed to use standardized field data from forest plots and local hourly air pollution and meteorological data
to quantify urban forest structure and its numerous effects (Nowak and Crane 2000), including:
• Tree Characteristics and urban forest structure (e.g., species composition, tree health, leaf area, etc.).
• Amount of pollution removed hourly by the urban forest, and its associated percent air quality improvement
throughout a year.
• Total carbon stored and net carbon annually sequestered by the urban forest.
• Effects of trees on building energy use and consequent effects on carbon dioxide emissions from power sources.
• Structural value of the forest, as well as the value for air pollution removal and carbon storage and sequestration.
• Potential impact of infestations by pests, such as Asian longhorned beetle, emerald ash borer, gypsy moth,
and Dutch elm disease.
All field data were collected during the leaf-on season to properly assess tree canopies. Data collection included
ground and tree cover, individual tree attributes of species and stem diameter (Nowak et al 2005; Nowak et al 2008).
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I-TREE CHARACTERISTICS OF IRVINGTON WOODS
The urban forest of Irvington Woods has an estimated 63,750 trees with a tree cover of 100.0 percent. The three most
common species are Sugar maple (27.5 percent), American beech (17.5 percent), and Black birch (11.7 percent).
The overall tree density in Irvington Woods is 280 trees/acre. For this stratified project, the highest tree densities in
Irvington Woods occurs in the Reservior Novel stratum, followed by Midslopes stratum, and Highlands stratum.

[Images]

Tree Species Composition of Irvington
Woods, Trees/Acre (above),
and % Population by Diameter Class
(below)
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Urban forests are composed of a mix of native and exotic tree species. Thus, urban forests often have a tree diversity
that is higher than surrounding native landscapes. Increased tree diversity can minimize the overall impact or destruction
by a species-specific insect or disease, but it can also pose a risk to native plants if some of the exotic species are invasive
plants that can potentially out-compete and displace native species. In Irvington Woods, about 96 percent of the trees
are species native to North America, while 96 percent are native to New York. Species exotic to North America make up 4
percent of the population. Most exotic tree species have an origin from Europe & Asia (2 percent of the species).

Invasive plant species are often characterized by their vigor, ability to adapt, reproductive capacity, and general
lack of natural enemies. These abilities enable them to displace native plants and make them a threat to natural areas.
Four of the 33 tree species in Irvington Woods are identified as invasive on the state invasive species list. These invasive
species comprise 3.2 percent of the tree population though they may only cause a minimal level of impact. The three most
common invasive species are Norway maple (2.4 percent of population), Black locust (0.4 percent), and Tree of heaven (0.2
percent).

URBAN FOREST COVER AND LEAF AREA
Many tree benefits equate directly to the amount of healthy leaf surface area of the plant. Trees cover about 100
percent of Irvington Woods and provide 3.903 square miles of leaf area. Total leaf area is greatest in Midslopes followed by
Eastern Slope and Highlands.

[Image] (above)

Leaf Area by Forest
Stand Stratum
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In Irvington Woods, the most dominant species in terms of leaf area are Northern red oak, Sugar maple, and American
beech. The 10 species with the greatest importance values are listed in the table below. Importance values (IV) are calculated as
the sum of percent population and percent leaf area. High importance values do not mean that these trees should necessarily
be encouraged in the future; rather these species currently dominate the urban forest structure.

[Table]

Most important species in Irvington Woods for Leaf Area

AIR POLLUTION REMOVAL
Poor air quality is a common problem in many urban areas. It can lead to decreased human health, damage to landscape
materials and ecosystem processes, and reduced visibility. The urban forest can help improve air quality by reducing air
temperature, directly removing pollutants from the air, and reducing energy consumption in buildings, which consequently
reduces air pollutant emissions from the power sources. Trees also emit volatile organic compounds that can contribute to
ozone formation. However, integrative studies have revealed that an increase in tree cover leads to reduced ozone formation
(Nowak and Dwyer 2000).
Pollution removal by trees in Irvington Woods was estimated using field data and recent available pollution and weather
data available. Pollution removal was greatest for ozone. It is estimated that trees remove 7.866 tons of air pollution (ozone (O3),
carbon monoxide (CO), nitrogen dioxide (NO2), particulate matter less than 2.5 microns (PM2.5), and sulfur dioxide (SO2)) per
year with an associated value of $83.7 thousand.

[Images] (above)

Annual Pollution Removal by Trees
in Irvington Woods
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CARBON STORAGE AND SEQUESTRATION
Climate change is an issue of global concern. Urban trees can help mitigate climate change by sequestering
atmospheric carbon (from carbon dioxide) in tissue and by altering energy use in buildings, and consequently altering
carbon dioxide emissions from fossil-fuel based power sources (Abdollahi et al 2000).
Trees reduce the amount of carbon in the atmosphere by sequestering carbon in new growth every year. The
amount of carbon annually sequestered is increased with the size and health of the trees. The gross sequestration of
Irvington Woods trees is about 356.3 tons of carbon per year with an associated value of $60.8 thousand. Net carbon
sequestration in the urban forest is about 209.4 tons.

[Image]above

Annual Gross Carbon Sequestration
by Tree Species
Carbon storage is another way trees can influence global climate change. As a tree grows, it stores more carbon by
holding it in its accumulated tissue. As a tree dies and decays, it releases much of the stored carbon back into the atmosphere.
Thus, carbon storage is an indication of the amount of carbon that can be released if trees are allowed to die and decompose.
Maintaining healthy trees will keep the carbon stored in trees, but tree maintenance can contribute to carbon emissions
(Nowak et al 2002c). When a tree dies, using the wood in long-term wood products, to heat buildings, or to produce energy
will help reduce carbon emissions from wood decomposition or from fossil- fuel or wood-based power plants.
Trees in Irvington Woods are estimated to store 15700 tons of carbon ($2.68 million). Of the species sampled, Northern
red oak stores the most carbon (approximately 26.7% of the total carbon stored) and Sugar maple sequesters the most
(approximately 22.3% of all sequestered carbon.)

[Image]above

Carbon Storage by Tree Species
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OXYGEN PRODUCTION
Oxygen production is one of the most commonly cited benefits of urban trees. The net annual oxygen production of a
tree is directly related to the amount of carbon sequestered by the tree, which is tied to the accumulation of tree biomass.
Trees in Irvington Woods are estimated to produce 558.3 tons of oxygen per year. However, this tree benefit is relatively
insignificant because of the large and relatively stable amount of oxygen in the atmosphere and extensive production by
aquatic systems. Our atmosphere has an enormous reserve of oxygen. If all fossil fuel reserves, all trees, and all organic
matter in soils were burned, atmospheric oxygen would only drop a few percent (Broecker 1970).

[Image] (above)

Top 20 Oxygen Producting Tree Species

.

AVOIDED RUNOFF
Surface runoff can be a cause for concern in many urban areas as it can contribute pollution to streams, wetlands,
rivers, lakes, and oceans. During precipitation events, some portion of the precipitation is intercepted by vegetation (trees
and shrubs) while the other portion reaches the ground. The portion of the precipitation that reaches the ground and
does not infiltrate into the soil becomes surface runoff (Hirabayashi 2012). In urban areas, the large extent of impervious
surfaces increases the amount of surface runoff.
Urban trees and shrubs, however, are beneficial in reducing surface runoff. Trees and shrubs intercept precipitation,
while their root systems promote infiltration and storage in the soil. The trees and shrubs of Irvington Woods help to
reduce runoff by an estimated 710 thousand cubic feet a year with an associated value of $47 thousand. Avoided runoff
is estimated based on local weather from the user-designated weather station. In Irvington Woods, the total annual
precipitation in 2016 was 37.5 inches.

[Image] (left)

Avoided Runoff for Tree
Species
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STRUCTURAL AND FUNCTIONAL VALUES
Urban forests have a structural value based on the trees themselves (e.g., the cost of having to replace a tree with a
similar tree); they also have functional values (either positive or negative) based on the functions the trees perform.
The structural value of an urban forest tends to increase with a rise in the number and size of healthy trees (Nowak et
al 2002a). Annual functional values also tend to increase with increased number and size of healthy trees. Through proper
management, urban forest values can be increased; however, the values and benefits also can decrease as the amount of
healthy tree cover declines.
Urban trees in Irvington Woods have the following structural values:
•

Structural value: $73.3 million

•

Carbon storage: $2.68 million

Urban trees in Irvington Woods have the following annual functional values:
•

Carbon sequestration: $60.8 thousand

•

Avoided runoff: $47.5 thousand

•

Pollution removal: $83.7 thousand .

[Image] (above)

Tree Species with Greatest Structural Value

Structural value is the value of a tree based on the physical resource itself (e.g., the cost of having to replace a
tree with a similar tree). Structural values were based on valuation procedures of the Council of Tree and Landscape
Appraisers, which uses tree species, diameter, condition, and location information (Nowak et al 2002a; 2002b).

POTENTIAL PEST IMPACTS
Various insects and diseases can infest urban forests, potentially killing trees and reducing the health, structural
value and sustainability of the urban forest. As pests tend to have differing tree hosts, the potential damage or risk
of each pest will differ among cities.Thirty-six pests were analyzed for their potential impact and compared with pest
range maps (Forest Health Technology Enterprise Team 2014) for the conterminous United States to determine their
proximity to Westchester County. Thirteen of the thirty-six pests analyzed are located within the county, three of which
will affect the trees of Irvington Woods.
Beech bark disease (BBD) (Houston and O’Brien 1983) is an insect-disease complex that primarily impacts
American beech. This disease threatens 17.5 percent of the population, which represents a potential loss of $4.85
million in structural value.
Butternut canker (BC) (Ostry et al 1996) is caused by a fungus that infects butternut trees. The disease has since
caused significant declines in butternut populations in the United States. Potential loss of trees from BC is 0.0 percent
($0 in structural value).
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The most common hosts of the fungus that cause chestnut blight (CB) (Diller 1965) are American and European chestnut.
CB has the potential to affect 0.0 percent of the population ($0 in structural value). Dogwood anthracnose (DA) (Mielke and
Daughtrey) is a disease that affects dogwood species, specifically flowering and Pacific dogwood. This disease threatens 0.3
percent of the population, which represents a potential loss of $55.5 thousand in structural value.
American elm, one of the most important street trees in the twentieth century, has been devastated by the Dutch elm
disease (DED) (Northeastern Area State and Private Forestry 1998). Since first reported in the 1930s, it has killed over 50 percent of
the native elm population in the United States. Although some elm species have shown varying degrees of resistance, Irvington
Woods could possibly lose 1.3 percent of its trees to this pest ($621 thousand in structural value).
Emerald ash borer (EAB) (Michigan State University 2010) has killed thousands of ash trees in parts of the United States. EAB
has the potential to affect 0.1 percent of the population ($7.4 thousand in structural value).
The gypsy moth (GM) (Northeastern Area State and Private Forestry 2005) is a defoliator that feeds on many species causing
widespread defoliation and tree death if outbreak conditions last several years. This pest threatens 33.5 percent of the population,
which represents a potential loss of $35.9 million in structural value.
As one of the most damaging pests to eastern hemlock and Carolina hemlock, hemlock woolly adelgid (HWA) (U.S. Forest
Service 2005) has played a large role in hemlock mortality in the United States. HWA has the potential to affect 0.1 percent of the
population ($102 thousand in structural value).
Quaking aspen is a principal host for the defoliator, large aspen tortrix (LAT) (Ciesla and Kruse 2009). LAT poses a threat to
12.2 percent of the Irvington Woods urban forest, which represents a potential loss of $4.73 million in structural value.
The pine shoot beetle (PSB) (Ciesla 2001) is a wood borer that attacks various pine species, though Scotch pine is the
preferred host in North America. PSB has the potential to affect 0.1 percent of the population ($291 thousand in structural value).
Spruce beetle (SB) (Holsten et al 1999) is a bark beetle that causes significant mortality to spruce species within its range.
Potential loss of trees from SB is 0.1 percent ($291 thousand in structural value).
Spruce budworm (SBW) (Kucera and Orr 1981) is an insect that causes severe damage to balsam fir. SBW poses a threat to 0.1
percent of the Irvington Woods urban forest, which represents a potential loss of $291 thousand in structural value.
Since its introduction to the United States in 1900, white pine blister rust (Eastern U.S.) (WPBR) (Nicholls and Anderson 1977)
has had a detrimental effect on white pines, particularly in the Lake States. WPBR has the potential to affect 0.0 percent of the
population ($0 in structural value).
Beech leaf disease (BLD) affects and kills both native and ornamental beech tree species. It is associated with a nematode,
Litylenchus crenatae mccannii. This disease has only been discovered in recent years and much about it, including the full cause
and how it spreads, is still unknown.
Spotted lanternfly (SLF) is an invasive pest from Asia that primarily feeds on tree of heaven (Ailanthus altissima) but can also
feed on a wide variety of plants such as grapevine, hops, maple, walnut, fruit trees and others. This insect could impact New York's
forests as well as the agricultural and tourism industries.

[Image] (above)

# of Trees at Risk for Most Threatening
Pests located in the County
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Contemporary Forestry Analytics
Data from the 35 field plots located throughout the forest stands of Irvington Woods were analyzed using NED to determine
the following characteristics of the various forest stands:
• Composition - basal area, relative dominance, average diameters • Structure - relative density, stand age, Q-factor
• Timber Volume
• Regeneration/InvasiveAssessment
All field data were collected during the leaf-on season.

STAND 1 - HIGHLANDS - OAK DOMINANT WITH NORTHERN HARDWOODS - 6.59 ACRES
Stand 1 is the first stand of the Highlands stratum. It is located on the western boundary of the Irvington Woods near
Marshall Pond. It covers the western upland knoll above Barney brook. The XC trail enters this stand. This oak-forest is dominated
by oaks such as those typically found on south and west facing slopes. Dominants are red, black, and pin oak (Black oak is often
an indicator of this ecological community type). Red maple are present as well. Sassafras and cherry are often abundant in the
understory.

SPECIES COMPOSITION
The total basal area of the overstory and understory combined is 112.0 square feet per acre. For the overstory only,
acceptable growing stock for timber (AGS) is 103.8 square feet per acre and the basal area of unacceptable growing stock for
timber (UGS) is 8.2 square feet per acre.

S TA N D 2
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S TA N D 3
S TA N D 1
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This is a small sawtimber stand, with the following diameters:
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STRUCTURE
The stand relative density is 88 of the average maximum stocking expected in undisturbed stands of similar
size and species. This density is higher than the range for best individual tree growth. At this relative density, growth
rate of the biggest trees is probably moderate, while growth rate of the medium and smaller-sized trees is probably
fair and mortality due to crowding moderate.
Relative density is a measure of tree crowding that accounts for both the size of the tree and the amount of
space typically occupied by a tree of that size and species, so it is an especially useful measure in mixed species
stands. A relative density of 100 percent implies that the growing space is fully occupied and trees must either
slow their growth to survive or some trees will be crowded out and die, making room for more vigorous ones. On
most stocking charts, 100% relative density is represented as the A- line. If relative density is at least 60% and below
100%, trees can fully occupy the growing site. Maximum stand growth occurs near 60% (the B-line), and enough
trees occupy the site to discourage detrimental effects on growth form. The lower limit of stocking necessary to
reach 60% (B-line) stocking in ten years on average sites is centrally represented as the C-line and corresponds
roughly to 40% relative density.
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If this stand is managed under an even-age silvicultural system, the several species groups will mature more than
30 years apart. The estimated year of maturity is 2029. The effective stand age is about 105 years.
If this stand is managed under an all-age silvicultural system, the distribution of diameters, proportion of
sawtimber, and density of shade tolerant species would make it difficult to apply selection cutting.
The shape of an uneven sized forest can be described with a measure called a q-factor. The q-factor defines the
change of tree numbers across diameter classes. Q-factor typically range from 1.1 to 1.9, with the lower numbers
typically applying to stands with shade tolerant species. The q-factor for this stand is 1.10. The table above lists the
q-factor for each tree species. The q-factor could not be calculated for species displaying a value of zero. One inch size
classes were used to compute the q- factor values.
Trees of acceptable quality for future growing stock provide a fully stocked stand by themselves (82 % of AGS
relative density).

REGENERATION/INVASIVE ASSESSMENT
An assessment of the understory reveals that there is no regeneration of native species, other than white snakeroot
which is unpalatable to deer. Establishment of new tree, shrub and herbaceous plants in the stand is absolutely limited
by deer. Invasive grasses, wineberry, and greenbriar (native vine that can become weedy) were also inventoried.

[Image] (above)

This opening in Stand 1 should be
prioritized for plantings of native trees
after invasive plants are removed
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STAND 2 - HIGHLANDS - OAK DOMINANT WITH NORTHERN HARDWOODS - 13.70 ACRES
Stand 2 is the second stand of the Highlands stratum. It is located on the northern edge of Irvington Woods, and is the stand
where the O’Hara Nature center trail entrances lead. This Oak/Maple stand is dominated by black oak, Norway maple, red oak, and
red maple. Norway maple is becoming a problem in this stand, with 11% of the basal area. Elm, Sassafras, and white oak are also
found in the stand. Beech, sugar maple, pignut hickory, and black birch also were smaller components of the stand.

SPECIES COMPOSITION
The total basal area of the overstory and understory combined is 149.4 square feet per acre. For the overstory only, acceptable
growing stock for timber (AGS) is 136.3 square feet per acre and the basal area of unacceptable growing stock for timber (UGS) is
13.1 square feet per acre.
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This is a large sawtimber stand, with the following diameters:
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STRUCTURE
The stand relative density is 116 of the average maximum stocking expected in undisturbed stands of similar size and species.
This density is well above the range for best individual tree growth. At this relative density, growth rate of the biggest trees is probably
moderate, while growth rate of the medium and smaller-sized trees is probably poor and mortality due to crowding high.
Relative density is a measure of tree crowding that accounts for both the size of the tree and the amount of space typically
occupied by a tree of that size and species, so it is an especially useful measure in mixed species stands. A relative density of 100
percent implies that the growing space is fully occupied and trees must either slow their growth to survive or some trees will be
crowded out and die, making room for more vigorous ones. On most stocking charts, 100% relative density is represented as the Aline. If relative density is at least 60% and below 100%, trees can fully occupy the growing site. Maximum stand growth occurs near
60% (the B-line), and enough trees occupy the site to discourage detrimental effects on growth form. The lower limit of stocking
necessary to reach 60% (B-line) stocking in ten years on average sites is centrally represented as the C-line and corresponds roughly
to 40% relative density.
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If this stand is managed under an even-age silvicultural system, the several species groups will mature more than 30 years
apart. The estimated year of maturity is 2024. The effective stand age is about 113 years.
If this stand is managed under an all-age silvicultural system, the distribution of diameters, proportion of sawtimber, and
density of shade tolerant species would make it difficult to apply selection cutting.
The shape of an uneven sized forest can be described with a measure called a q-factor. The q-factor defines the change of tree
numbers across diameter classes. Q-factor typically range from 1.1 to 1.9, with the lower numbers typically applying to stands with
shade tolerant species. The q-factor for this stand is 1.08. The table above lists the q-factor for each tree species. The q-factor could
not be calculated for species displaying a value of zero. One inch size classes were used to compute the q- factor values.
Trees of acceptable quality for future growing stock provide a fully stocked stand by themselves (108 % of AGS relative
density).

REGENERATION/INVASIVE ASSESSMENT
An assessment of the understory reveals that there is no regeneration of native species, other than white snakeroot which
is unpalatable to deer. Establishment of new tree, shrub and herbaceous plants in the stand is absolutely limited by deer. Invasive
grasses (primarily stilt-grass), and barberry were also inventoried.

[Image] (above)

There are few invasive shrubs in Stand 2,
located along the North-South Trail (NS).
Most have already been removed.
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STAND 3 - HIGHLANDS - OAK DOMINANT WITH NORTHERN HARDWOODS - 32.90 ACRES
Stand 3 is the last stand of the Highlands stratum, and is another Oak dominant stand (northern red oak, white oak, black
oak). This stand also has sugar maple as a dominant, and has other species associated with Northern Hardwood stands such as
tuliptree, beech, black birch and red maple. It is located along the highlands that separate the Barney brook watershed from the
eastern slope to the Saw Mill river. The highlands here are unique in that they include several wetlands (NWI), rock outcroppings,
and some areas of deep mesic soils.

SPECIES COMPOSITION
The total basal area of the overstory and understory combined is 137.9 square feet per acre. For the overstory only, acceptable
growing stock for timber (AGS) is 128.6 square feet per acre and the basal area of unacceptable growing stock for timber (UGS) is
9.3 square feet per acre
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This is a large sawtimber stand, with the following diameters:
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STRUCTURE
The stand relative density is 106 of the average maximum stocking expected in undisturbed stands of similar size
and species. This density is well above the range for best individual tree growth. At this relative density, growth rate of
the biggest trees is probably moderate, while growth rate of the medium and smaller-sized trees is probably poor and
mortality due to crowding high.
Relative density is a measure of tree crowding that accounts for both the size of the tree and the amount of space
typically occupied by a tree of that size and species, so it is an especially useful measure in mixed species stands. A relative
density of 100 percent implies that the growing space is fully occupied and trees must either slow their growth to survive
or some trees will be crowded out and die, making room for more vigorous ones. On most stocking charts, 100% relative
density is represented as the A- line. If relative density is at least 60% and below 100%, trees can fully occupy the growing
site. Maximum stand growth occurs near 60% (the B-line), and enough trees occupy the site to discourage detrimental
effects on growth form. The lower limit of stocking necessary to reach 60% (B-line) stocking in ten years on average sites
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is centrally represented as the C-line and corresponds roughly to 40% relative density.
If this stand is managed under an even-age silvicultural system, the several species groups will mature more than 30
years apart. The estimated year of maturity is 1993. The effective stand age is about 137 years.
If this stand is managed under an all-age silvicultural system, the distribution of diameters, proportion of sawtimber,
and density of shade tolerant species would make it difficult to apply selection cutting.
The shape of an uneven sized forest can be described with a measure called a q-factor. The q-factor defines the
change of tree numbers across diameter classes. Q-factor typically range from 1.1 to 1.9, with the lower numbers typically
applying to stands with shade tolerant species. The q-factor for this stand is 1.10. The table above lists the q-factor for each
tree species. The q-factor could not be calculated for species displaying a value of zero. One inch size classes were used to
compute the q- factor values.
Trees of acceptable quality for future growing stock provide a fully stocked stand by themselves (99 % of AGS relative
density).

REGENERATION/INVASIVE ASSESSMENT
An assessment of the understory reveals that there is little to no regeneration of native species, other than white
snakeroot which is unpalatable to deer, and a Solomon’s seal plant that was growing on a rock outcropping where it could
not be eaten by deer. Establishment of new tree, shrub and herbaceous plants in the stand is absolutely limited by deer.
Invasive grasses (primarily stilt-grass), wineberry, and barberry were also inventoried.

[Image] (above)

This small wetland is located in Stand 3
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STAND 4 - MIDSLOPES - MIXED FOREST - 64.50 ACRES
This stand is the first of two stands that make up the midslopes stratum. It is an Oak/Beech forest type, which typically
occur on sites of deep, rich, well-drained soil with minimal disturbance such as this drainage for Barney brook. There are stable
talus slopes below terrace bluffs, and a moist floodplain along the brook. Beech is the distinctive species of this stand, but it is
not as abundant as red oak, sweet birch, white oak, and sugar maple. Tuliptree and red maple also are present with more than
5% of total basal area in the stand. Black oak and chestnut oak are also components of this Oak/Beech forest stand. Young sugar
maple usually dominates the understory along with sassafras, hornbeam, and hop hornbeam. Shrubs are infrequent, but woody
vines such as grape, Virginia creeper, and poison ivy often are abundant.

SPECIES COMPOSITION
The total basal area of the overstory and understory combined is 156.1 square feet per acre. For the overstory only,
acceptable growing stock for timber (AGS) is 149.3 square feet per acre and the basal area of unacceptable growing stock for
timber (UGS) is 6.8 square feet per acre.
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This is a large sawtimber stand, with the following diameters:
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STRUCTURE
The stand relative density is 122 of the average maximum stocking expected in undisturbed stands of similar size and
species. This density is well above the range for best individual tree growth. At this relative density, growth rate of the biggest
trees is probably moderate, while growth rate of the medium and smaller-sized trees is probably poor and mortality due to
crowding high.
Relative density is a measure of tree crowding that accounts for both the size of the tree and the amount of space typically
occupied by a tree of that size and species, so it is an especially useful measure in mixed species stands. A relative density of 100
percent implies that the growing space is fully occupied and trees must either slow their growth to survive or some trees will be
crowded out and die, making room for more vigorous ones. On most stocking charts, 100% relative density is represented as
the A- line. If relative density is at least 60% and below 100%, trees can fully occupy the growing site. Maximum stand growth
occurs near 60% (the B-line), and enough trees occupy the site to discourage detrimental effects on growth form. The lower
limit of stocking necessary to reach 60% (B-line) stocking in ten years on average sites is centrally represented as the C-line and
corresponds roughly to 40% relative density.
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If this stand is managed under an even-age silvicultural system, the several species groups will mature more than 30
years apart. The estimated year of maturity is 1997. The effective stand age is about 129 years.
If this stand is managed under an all-age silvicultural system, the distribution of diameters, proportion of sawtimber,
and density of shade tolerant species would make it difficult to apply selection cutting.
The shape of an uneven sized forest can be described with a measure called a q-factor. The q-factor defines the
change of tree numbers across diameter classes. Q-factor typically range from 1.1 to 1.9, with the lower numbers typically
applying to stands with shade tolerant species. The q-factor for this stand is 1.11. The table above lists the q-factor for
each tree species. The q-factor could not be calculated for species displaying a value of zero. One inch size classes were
used to compute the q- factor values.
Trees of acceptable quality for future growing stock provide a fully stocked stand by themselves (117 % of AGS
relative density).

REGENERATION/INVASIVE ASSESSMENT
An assessment of the understory reveals that there is little to no regeneration of native species, other than white
snakeroot which is unpalatable to deer, and a Solomon’s seal plant that was growing on a rock outcropping where it
could not be eaten by deer, and a spicebush (not very palatable to deer). The spicebush was browsed by deer but still
doing well. Establishment of new tree, shrub and herbaceous plants in the stand is absolutely limited by deer. Invasive
grasses (primarily stilt-grass), garlic mustard, wineberry, and barberry were also inventoried.

[Image] (above)

Within Stand 4, near Barney Brook, there is an area that has a lot of
invasive barberry. As trees fall, this allows light to penetrate into
the forest and helps invasive plants to proliferate.
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STAND 5 - MIDSLOPES - MIXED FOREST- 26.00 ACRES
Stand 5 is the second stand in the midslopes stratum. It is an Oak Dominant stand, with northern red oak and black oak
accounting for ~70% of the basal area. The stand is at the most southern portion of Irvington Woods, on land that is moderately
steep with a southeast aspect. Along with the oaks, there are sweet birch, red maple, sugar maple, Norway maple (invasive), pignut
hickory, and beech trees. This stand has a high invasive tree/shrub level and some species of invasive plants that are not existing or
prevalent in other stands, such as burning bush and Siebold viburnum.

SPECIES COMPOSITION
The total basal area of the overstory and understory combined is 149.4 square feet per acre. For the overstory only, acceptable
growing stock for timber (AGS) is 138.0 square feet per acre and the basal area of unacceptable growing stock for timber (UGS) is
11.4 square feet per acre.
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This is a large sawtimber stand, with the following diameters:
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STRUCTURE
The stand relative density is 115 of the average maximum stocking expected in undisturbed stands of similar size and
species. This density is well above the range for best individual tree growth. At this relative density, growth rate of the biggest
trees is probably moderate, while growth rate of the medium and smaller-sized trees is probably poor and mortality due to
crowding high.
Relative density is a measure of tree crowding that accounts for both the size of the tree and the amount of space
typically occupied by a tree of that size and species, so it is an especially useful measure in mixed species stands. A relative
density of 100 percent implies that the growing space is fully occupied and trees must either slow their growth to survive
or some trees will be crowded out and die, making room for more vigorous ones. On most stocking charts, 100% relative
density is represented as the A- line. If relative density is at least 60% and below 100%, trees can fully occupy the growing site.
Maximum stand growth occurs near 60% (the B-line), and enough trees occupy the site to discourage detrimental effects
on growth form. The lower limit of stocking necessary to reach 60% (B-line) stocking in ten years on average sites is centrally
represented as the C-line and corresponds roughly to 40% relative density.
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If this stand is managed under an even-age silvicultural system, the several species groups will mature more than 30 years
apart. The estimated year of maturity is 2010. The effective stand age is about 116 years.
If this stand is managed under an all-age silvicultural system, the distribution of diameters, proportion of sawtimber, and
density of shade tolerant species would make it difficult to apply selection cutting.
The shape of an uneven sized forest can be described with a measure called a q-factor. The q-factor defines the change of
tree numbers across diameter classes. Q-factor typically range from 1.1 to 1.9, with the lower numbers typically applying to stands
with shade tolerant species. The q-factor for this stand is 1.03. The table above lists the q-factor for each tree species. The q-factor
could not be calculated for species displaying a value of zero. One inch size classes were used to compute the q- factor values.
Trees of acceptable quality for future growing stock provide a fully stocked stand by themselves (108 % of AGS relative
density).

REGENERATION/INVASIVE ASSESSMENT
An assessment of the understory reveals that there is little to no regeneration of native species, other than white snakeroot
which is unpalatable to deer. Establishment of new tree, shrub and herbaceous plants in the stand is absolutely limited by deer.
Invasive grasses (primarily stilt-grass), wineberry, and barberry were also inventoried. This stand also has invasive burning-bush,
invasive Siebold viburnum, as well as invasive vines in trees with several trees dead.

[Image] (above)

These trees in Stand 5 have been overtaken by vines
and will be killed if they are not maintained soon.
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STAND 6 - EASTERN SLOPE - NORTHERN HARDWOODS - 90.00 ACRES
Stand 6 is the only stand in the Eastern Slope stratum. It is a Northern Hardwoods stand that is found along the steep
eastern slope to the Saw Mill river. It is dominated by sugar maple, along with tuliptree, and several species of oak (northern
red oak, black oak, white oak, chestnut oak). Also the stand has black gum, beech, hickory, red maple, and elm in it’s makeup.
This stand has some invasive tree/shrub pressure, mostly at the southern part of the stand and along the Saw Mill River
Parkway. Some trees were seen which were killed by invasive vines. Garlic mustard is common.

SPECIES COMPOSITION
The total basal area of the overstory and understory combined is 158.4 square feet per acre. For the overstory only,
acceptable growing stock for timber (AGS) is 139.8 square feet per acre and the basal area of unacceptable growing stock for
timber (UGS) is 18.6 square feet per acre.
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This is a large sawtimber stand, with the following diameters:
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STRUCTURE
The stand relative density is 110 of the average maximum stocking expected in undisturbed stands of similar
size and species. This density is well above the range for best individual tree growth. At this relative density, growth
rate of the biggest trees is probably moderate, while growth rate of the medium and smaller-sized trees is probably
poor and mortality due to crowding high.
Relative density is a measure of tree crowding that accounts for both the size of the tree and the amount of
space typically occupied by a tree of that size and species, so it is an especially useful measure in mixed species
stands. A relative density of 100 percent implies that the growing space is fully occupied and trees must either slow
their growth to survive or some trees will be crowded out and die, making room for more vigorous ones. On most
stocking charts, 100% relative density is represented as the A- line. If relative density is at least 60% and below 100%,
trees can fully occupy the growing site. Maximum stand growth occurs near 60% (the B-line), and enough trees
occupy the site to discourage detrimental effects on growth form. The lower limit of stocking necessary to reach 60%
(B-line) stocking in ten years on average sites is centrally represented as the C-line and corresponds roughly to 40%
relative density.
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If this stand is managed under an even-age silvicultural system, the several species groups will mature more than 30 years apart.
The estimated year of maturity is 1982. The effective stand age is about 148 years.
If this stand is managed under an all-age silvicultural system, the distribution of diameters, proportion of sawtimber, and density
of shade tolerant species would make it difficult to apply selection cutting.
The shape of an uneven sized forest can be described with a measure called a q-factor. The q-factor defines the change of tree
numbers across diameter classes. Q-factor typically range from 1.1 to 1.9, with the lower numbers typically applying to stands with
shade tolerant species. The q-factor for this stand is 1.10. The table above lists the q-factor for each tree species. The q-factor could not
be calculated for species displaying a value of zero. One inch size classes were used to compute the q- factor values.
Trees of acceptable quality for future growing stock provide a fully stocked stand by themselves (96 % of AGS relative density).

REGENERATION/INVASIVE ASSESSMENT
An assessment of the understory reveals that there is little to no regeneration of native species, other than white snakeroot
which is unpalatable to deer. Establishment of new tree, shrub and herbaceous plants in the stand is absolutely limited by deer.
Invasive grasses (primarily stilt-grass), wineberry, barberry, garlic mustard, and Siebold viburnum were also inventoried.

[Image] (above)

Stand 6 along the Saw Mill River Pkwy has more
invasive trees and shrubs than deeper within the
Stand because of the edge effect.
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STAND 7 - RESERVOIR NOVEL - EARLY SUCCESSIONAL NATIVE/EXOTIC MIX - 14.50 ACRES
Stand 7 is the only stand in the Reservoir Novel stratum. It is the stand located around the Irvington Reservoir,
and it consists of plantation conifers (spruce and pine) and early successional natives and exotics/invasives. There is
mostly an oak dominant canopy (black and red), with sugar maple and sweet birch saplings and pole trees. However,
there is also a large population of invasive and exotic trees, including Norway maple, black locust, and princess tree.
Several areas of emergent wetland and wet meadow associated with the Reservoir abut the stand. These edge areas
also include wetland invasive plants such as reed canary grass, fragmites, and japanese knotweed (also establishes
in dry areas).

SPECIES COMPOSITION
The total basal area of the overstory and understory combined is 116.7 square feet per acre. For the overstory
only, acceptable growing stock for timber (AGS) is 113.5 square feet per acre and the basal area of unacceptable
growing stock for timber (UGS) is 3.2 square feet per acre.
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This is a small sawtimber stand, with the following diameters:
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STRUCTURE
The stand relative density is 86 of the average maximum stocking expected in undisturbed stands of similar size and
species. This density is higher than the range for best individual tree growth. At this relative density, growth rate of the
biggest trees is probably moderate, while growth rate of the medium and smaller-sized trees is probably fair and mortality
due to crowding moderate.
Relative density is a measure of tree crowding that accounts for both the size of the tree and the amount of space
typically occupied by a tree of that size and species, so it is an especially useful measure in mixed species stands. A relative
density of 100 percent implies that the growing space is fully occupied and trees must either slow their growth to survive
or some trees will be crowded out and die, making room for more vigorous ones. On most stocking charts, 100% relative
density is represented as the A- line. If relative density is at least 60% and below 100%, trees can fully occupy the growing site.
Maximum stand growth occurs near 60% (the B-line), and enough trees occupy the site to discourage detrimental effects
on growth form. The lower limit of stocking necessary to reach 60% (B-line) stocking in ten years on average sites is centrally
represented as the C-line and corresponds roughly to 40% relative density.
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If this stand is managed under an even-age silvicultural system, the several species groups will mature more than 30
years apart. The estimated year of maturity is 2031. The effective stand age is about 102 years.
If this stand is managed under an all-age silvicultural system, the distribution of diameters, proportion of sawtimber,
and density of shade tolerant species would make it difficult to apply selection cutting.
The shape of an uneven sized forest can be described with a measure called a q-factor. The q-factor defines the change
of tree numbers across diameter classes. Q-factor typically range from 1.1 to 1.9, with the lower numbers typically applying to
stands with shade tolerant species. The q-factor for this stand is 1.12. The table above lists the q-factor for each tree species.
The q-factor could not be calculated for species displaying a value of zero. One inch size classes were used to compute the
q- factor values.
Trees of acceptable quality for future growing stock provide a fully stocked stand by themselves (83 % of AGS relative
density).

REGENERATION/INVASIVE ASSESSMENT
An assessment of the understory reveals that there is little to no regeneration of native species, other than white
snakeroot which is unpalatable to deer. Establishment of new tree, shrub and herbaceous plants in the stand is absolutely
limited by deer. Invasive grasses (primarily stilt-grass), wineberry, barberry, and Siebold viburnum were also inventoried.
Fragmites was also found in a plot near a wet area. This invasive is a problem in the reservoir wetland edges.

[Image] (above)

Native milkweed grows alongside
invasive fragmites. These native plants
are at risk of being outcompeted.
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Risk Tree Inventory
METHODOLOGY
All trees were inventoried within 30’ of hiking trails, trafficked and open areas within Irvington Woods for Risk.
Risk trees were identified, GPS located, and then assessed for several factors. Factors noted were Location (Lat/Long),
trail name/location, species, DBH, Crown Dieback, Canopy/Crown Condition, Trunk Condition, Root and Root Collar
Condition, Priority Task, Maintenance Recommendation, and Additional Notes/Comments.
Tree Locations were taken in Lat/Long (2.5 meter accuracy), and trail or position in Irvington Woods was also
inventoried (Split Rock trail, North South trail, etc.). Species was recorded for each Risk tree, along with DBH in inches.
Crown Dieback was recorded on a scale of 1-100. Canopy/Crown Condition was recorded on a scale of 1 to 4 (low,
moderate, high, critical). If trees had a canopy defect such as an unbalanced crown, dead twigs/branches, broken
stem/hangers, cracks, lightning damage, included bark, weak attachments, cavities/holes/dens, dead bark/cambium,
cankers/burls/conks, decay, or overall decline, this was noted. Trunk Condition was recorded on a scale of 1 to 4 (low,
moderate, high, critical). If trees had a trunk defect such as dead/missing bark, abnormal bark texture/color, codominant
stems, included bark, cracks, sapwood damage/decay, cankers/galls/burls, sap ooze, lightning damage, heartwood
decay, conks/mushrooms, cavity/nest/dens, poor taper, or lean, this was noted. Root and Root Collar Condition was
recorded on a scale of 1 to 4 (low, moderate, high, critical). If trees had root or root collar defects such as buried collar,
stem girdling, dead/decaying roots, conks/mushrooms, ooze, cavities, cracks, cut/damaged roots, root plate lifting, soil
weakness, or response growth, this was noted. Maintenance Recommendation was also rated on a scale of 1 to 4 (none,
routine, immediate, and critical concern). Removal trees were tagged/marked with blue paint so that they can be easily
found. Additional Notes/Comments elaborate on canopy condition, trunk condition, root and root collar condition, and
priority level.

RISK TREE MAINTENANCE RECOMMENDATIONS .
Using the Risk Tree Inventory, several factors can be noted. Maintenance Recommendations is the most important
factor to note for municipal use:
Maintenance Recommendations (Risk Levels)
•

Trees that are a none (low risk) are healthy trees with no need for any maintenance. These trees are not listed
in the Risk Tree data

•

Trees that are a routine (moderate risk) are trees that show minor signs of decline/wounds/ disease, and
should be pruned or monitored in future inventory work.

•

Trees that are a immediate (high risk) are trees that show moderate signs of decline, that are in need future
maintenance pruning or removal in order to reduce current risk.

•

Trees that are a critical concern (public safety) are recommended for immediate maintenance, whether
removal or pruning, because they are a public safety concern.

The inventory reveals that there are:
•

13 Critical Concern (Public Safety); 12 removals, 1 prune 84 Immediate (High Risk); 80 removals, 4 prune

•

158 Routine (Moderate Risk); 13 removals, 145 prune

Comprehensive Risk Tree data is found on an updatable excel file.

76

IRVINGTON WOODS

[Image] (above)

Risk Tree Map of Irvington Woods

RISK TREE MAINTENANCE RECOMMENDATIONS AND PRIORITIZATION
A five-year risk tree management cycle based on the tree inventory data was developed to support Irvington’s vision
for preserving its urban forest. The program is designed to reduce risk through prioritized tree removal and pruning, and
a routine pruning cycle for moderate risk trees.
While implementing a tree care program is an ongoing process, tree work must always be prioritized to reduce
public safety risks. LBS Ecological recommends completing the work identified during the inventory based on the
assigned Maintenance Recommendation (Priority Level); however, routinely monitoring the tree population is essential
so that other Critical or High Risk trees can be identified and systematically addressed. While routine pruning cycles is
important, priority work (especially for Critical or High Risk trees) must sometimes take precedence to ensure that risk is
expediently managed.
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[Image] (above)

Risk Tree 5-Year Cost Estimate for Risk
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Trees of Irvington Woods

RISK TREE PRUNING AND REMOVAL
Pruning is the deliberate removal of tree branches and limbs to achieve a specific objective in the alteration of a tree’s health and form.
Pruning is the most significant practice due to costs and impact on the tree, but can extend the useful life of a tree in your yard for decades.
Trees may need to be pruned to:
•

Remove dead or hazardous branches

•

Maintain vehicular, pedestrian, and sight clearance

•

Improve the tree structure, e.g. balancing crown weight to avoid future leaning Increase light or air penetration

•

Improve tree aesthetics

•

Avoid Harm to Village Employees and Village Trees

Although we are providing these basic instructions on tree pruning, we recommend contacting an ISA Certified Arborist for anything
more than basic tree care. Pruning trees incorrectly can not only damage your trees but also result in injuries or death for untrained
individuals. An arborist is a specialist in the care of individual trees. ISA Certified Arborists are knowledgeable about the needs of trees and
are trained and equipped to provide proper care.
When to Contact an Arborist:
•

The tree cannot be pruned from the ground.

•

The tree has been identified as hazardous.

•

The tree is near electrical or other utility lines.

•

The branch(es) that need to be pruned are large.

Safety Tips:
•

Keep pruning equipment sharp, clean, and in good operating condition.

•

Make clean cuts.

•

Be careful with all tools.

•

When pruning trees that show evidence of disease, disinfect pruning equipment between trees. During extreme infestations,
disinfect equipment between cuts.

•

Always wear personal protective safety equipment, including safety glasses, while pruning.

When to Prune
The best time to prune living branches is late in the dormant season or very early in spring before leaves form. Growth is maximized
and wounds close faster. Flowering trees should be pruned after blooming. Routine maintenance pruning of dead or dying branches
can be done at any time. However, your tree species may be an exception to these general rules.
For new trees, inspect for pruning needs annually. Prune trees regularly throughout their life to keep them healthy, safe, and
aesthetically pleasing.
Do not defer pruning until limbs get large. Large limbs equal large wounds, which are more difficult for a tree to seal and leave the tree
open to disease, insects, and rot. Do not prune trees on a crisis-only basis. Do not attempt to reduce tree size as a substitute for proper
tree selection and placement. Known as topping, this is incredibly damaging to trees.
What to Prune
Young and mature trees have different pruning needs. On new trees, prune only dead, broken, crossed, or rubbing branches. A young
tree can survive the removal of up to one-third of its foliage in a growing season, but do not remove more than one-quarter of the
foliage of a mature tree in any one growing season. Do not make indiscriminate cuts on large branches in an attempt to lower the
height of the tree. This is called topping and is one of the worst things you can do to your trees.
You may wish to prevent future hazards in mature trees by removing branches that may become problematic in the future. Branches
with splits and cracks at a joint can be weak. Multiple branches attached to one spot on the trunk can also be trouble spots. U-shaped
joints are stronger than narrow V- shaped unions, which can harbor disease-causing debris. Broken branches, whether partially
attached or completely separated from the tree, are called hangers or widow makers. They are extremely hazardous and likely to fall;
they should be removed promptly. The same is true for deadwood.
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Training Pruning
To reach their full potential in maturity, young trees should be trained. Training is careful, thoughtful pruning that creates
strong trunk and branch structure and a visually pleasing form. This influences future performance, landscape potential,
and safety.
Correct pruning of young trees will improve structural stability, increase tree longevity, and decrease maintenance costs.
Trained trees will have fewer branches but better spacing. With fewer structural defects when mature, trained tress
reduce the need for costly corrective measures later.
The process of training young trees directs growth to fulfill the landscape function, reduces structural defects that may
lead to tree failure, and ultimately decreases hazard potential and liability risks. Well- maintained trees are an asset to
any landscape.
How to Prune
Proper pruning takes skill and practice. To minimize the amount of exposed wood, make small cuts and conserve as many
living branches as possible. Excess end weight should be removed with preliminary cuts to avoid tearing bark. Always
prune trees back to the parent branch or a lateral branch that is at least one-third the diameter of the branch being
pruned. Avoid cutting the trunk or branches that you are not actively pruning. Do not remove more than one-quarter of
the foliage from a branch unless you are removing the entire branch.
Every branch has a swell at the base, where it meets the trunk of the tree. This is known as the branch collar. All pruning
cuts should be made further away from the trunk than the collar.
1. Make a shallow cut on the underside of the branch, away from the collar. This will prevent bark tears if the branch
drops suddenly.
2. Just beyond the partial cut, cut through the branch to remove the bulk of the weight.
3. Finish the prune by cutting through the branch just outside the branch collar.
The two most common pruning errors are known as "flush cuts" and "stub cuts." Both of these errors happen during Cut
3. A flush cut is a cut that injures or removes the branch collar. A stub cut leaves too much branch past the collar. Stub
and flush cuts can open your tree to pests, disease, and decay.
Remember, tree wounds should be left uncovered so the tree's immune system can take care of them.
Risk Tree Removal
Tree removal is a natural and expected part of the tree lifecycle, but it can be dangerous and expensive when done on an
emergency basis. An ISA Certified Arborist has created this plan for the removal of your trees over time based on known
vulnerabilities and expected lifespan.
To avoid unnecessary removals, prune your trees carefully. Inspect your trees for damage annually and after storms.
Trees that are a poor selection for the location, that lack adequate growing space, or that conflict with infrastructure such
as buildings, roadways, or utility services could require removal. To avoid these costly problems, follow our selection and
planting recommendations.
Trees that are badly damaged or in irreversible decline should be removed and replaced in order to avoid hazards. In the
case of diseased trees, they should be removed promptly to avoid infecting adjacent trees. An otherwise healthy tree
may be removed in order to prepare a site for development, but this should be in a strict minimum of cases. Removing
trees to make construction more convenient wastes thousands of dollars in ecosystem benefits and services.
If a tree has heritage or historic value but has a high risk of becoming a hazard, consider restricting public access or
moving valuable structures instead of removing it. Have an ISA Certified Arborist evaluate tree health and risk of failure
before removing heritage trees.
Positively identify ownership of the tree before authorizing a removal. If the tree is in a public right-of- way, contact
the local jurisdiction for guidance before work begins. Some jurisdictions require a permit, some allow only certified
arborists to work on such trees, and others allow only crews to work on trees on publicly owned properties, including
rights-of-way.
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Never attempt to remove a tree alone. Never attempt to remove a tree if you are unqualified to do so safely. Consult
with or hire experienced professionals (ISA Arborist) to remove trees. Request the local utility company to remove
trees located near or beneath utility lines; do not attempt to remove these trees yourself. Accidental contact with
utility lines can cause severe injury or death.
Whatever the reason for removal, the site should be evaluated to determine whether another tree can be planted
in the same location or nearby to maintain tree canopy cover in the area. Replace trees wherever and whenever
possible. Select large canopy trees if space permits, and follow proper planting procedure.

[Image] (above)

Risk Trees along a trail in
Irvington Woods. These are
standing dead trees slated for
removal.
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Basis of Recommendations
Municipalities throughout NY and around the world are investing in urban forest restoration to protect
native forest ecosystems as a form of green infrastructure. The aim is that these forests will develop into naturallyregenerating native forest stands. However, woody plant regeneration and recruitment is often cited as the most
limiting factor to creating self-sustaining urban forests. As such, there is interest in site treatments that promote
recruitment of native woody species and simultaneously suppress woody non-native recruitment. Findings from
several studies (These sites are located in Kissena Corridor Park in Queens, and within the Rodman’s Neck
area of Pelham Bay Park, in the northeast corner of the Bronx in New York City (NYC), U.S.A.) in the greater NY
City area suggest that combinations of site intervention (tree planting, invasive removal, etc.), paired with an
full-canopy forest, may be most effective for promoting regeneration of native species resulting in more selfsustaining urban forests (Doroski et al. 2018).
These studies have also shown that, compared with unrestored sites, improvements in species diversity,
greater forest structure complexity, and evidence of the regeneration and retention of native tree species is
found in restored sites. In addition, differences were revealed in restoration outcomes depending on the level
of intervention: clearing exotic shrubs and vines and planting native trees and shrubs improved tree diversity
and canopy closure to a greater extent than clearing exotics alone, and the mechanical removal of invasive
plants after the native plantings further improved some measures of restoration, such as tree species diversity
and native tree regeneration. The results of these study suggest that the goal of a sustainable forest ecosystem
dominated by native trees and other plant species may not be achievable without continued human intervention
on site (Simmons et al. 2016, Johnson and Handel 2015).

[Image] (above)

Rodman’s Neck, Pelham Bay Park.
Before Restoration. New York City
Parks Photo Archive.
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MITIGATING THE REGENERATION ISSUE IN IRVINGTON WOODS
Most regeneration of hardwood forests occurs naturally, without planting trees, but many factors can affect forest
regeneration. To regenerate naturally, the current forest must produce seedlings, stump sprouts, and root suckers that will
become the next forest. The right conditions are necessary for forests to regenerate naturally. Unfortunately, the "right
conditions" have not been met in Irvington Woods.
In Irvington Woods there are three defining factors affecting forest regeneration, which we will address with practices to
help grow the forest sustainably. These three factors are deer impact, competing invasive vegetation, and light on the forest
floor.

DEER
Like many communities in NY, the Village of Irvington has a significant white-tail deer population that has resulted in
numerous negative impacts, including car-deer collisions, property damage, and in Irvington Woods an overbrowsing of the
woods. Through selective feeding, deer have broadly affected the forest plant communities. Specifically, they have reduced
tree seedling numbers, seed availability, species composition, and seedling height. They have also affected herbaceous plant
composition as they browse on some species and ignore others (which tend to be invasive plants). In Irvington Woods, years
of overbrowsing has severely depleted the habitat, and the deer are creating significant effects.
Deer have taste preferences. Some plants are highly preferred while others are hardly touched. By selectively browsing
preferred species, deer have the ability to completely change the species found in forest understories. Selective browsing
can greatly reduce or eliminate preferred species or those not resilient to browsing and favors less preferred, more resilient
species (invasive species). There is strong evidence that the expansion of understory invasive plants in forests across NY
results from deer overbrowsing, which removes plants that would normally compete with invasive non-palatable plants.
Forests with dense invasive understory are the result of high deer impact over many years. Research has shown that invasive
plant density increases as deer impact increases. Unfortunately, after invasive plant cover dominates the understory, the
forest's ability to support deer declines. A severely damaged forest may appear to have no deer at all. Likely, a few deer will
continue to suppress desirable tree species. The cycle of browsing and poor habitat is difficult to break.
Although hunting/culling is by far the most practical means of reducing deer impact, other tools include affecting
deer fertility (surgically or contraceptives), fencing, seedling protectors, and deer repellents. Areas with low deer impact will
support healthy, diverse understories, preparing the forest for future replacement following planned forestry operations or
natural disturbances.
The Village has not yet started conversations about control of the deer population. This will be a critical step to take. Our
recommendation is to follow in the steps of many other municipalities in NY and begin a Community-Based Deer Management
program. Community-Based Deer Management (CBDM) is a guided process for addressing deer-related problems. It focuses
on careful planning, targeted actions, and measuring progress. The process is flexible, helping communities adapt their deer
management plan as needs change over time.
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The CBDM Process includes four phases:
Phase 1: Problem Definition. Deer-related concerns become so prominent that community leaders charge a
person or committee to gather information, assess the community's situation, and define the scope of the problem. As
a community learns by doing, it may revise problem definition in subsequent management cycles.
Phase 2: Decision-making. Stakeholders and citizens consider management alternatives and recommend actions.
Community officials use information from the group to establish desired outcomes for a deer management program
and set a course of action.
Phase 3: Implementation. The community develops a management plan and carries it out.
Phase 4: Evaluation and Adaptation. Evaluation is a pre-planned, vital component for any community’s deer
management program. By tracking a set of indicators over time, communities can assess progress toward established
management goals, learn by doing, and adjust management objectives, the overall approach, or specific actions
depending on what works and what does not.
More information including documents used as a Starter Kit can be found at https://deeradvisor.dnr.cornell.edu/

COMPETING INVASIVE VEGETATION
Competing vegetation consists of plants that interfere with the germination and growth of desirable seedlings
by casting dense shade across the forest floor. Some competing plants also provide cover for small mammals that feed
on tree seeds and seedlings. Several factors favor the development of competing vegetation. Many interfering plants
tolerate shady understory conditions and are not typically browsed by deer. Some, such as Japanese barberry, are also
invasive, meaning they spread rapidly and suppress native plant communities. Competing plants are similar to weeds
in your garden--they interfere with the establishment and growth of your future crop. Undesirable trees and plants can
take over a forest just as weeds can take over a garden.

[Image] (above)

This forest area has many invasive
barberry plants growing.
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Competing vegetation can inhibit diverse and valuable forest regeneration as well as the establishment of
desirable non-woody plants, such as native wildflowers, forbs, and herbs. When competing plants are present and left
untreated they may become the only plants that regenerate. Forestry operations will increase light on the forest floor
and magnify problems caused by competing plants. It is not uncommon in NY to see forests like Irvington Woods,
with understories covered with competing plants. In Irvington Woods, successful forest regeneration depends on
controlling these competing plants.
Extensive research and testing have provided low-risk and effective herbicide recommendations for controlling
most competing vegetation. If it is preferred to not use herbicides, mechanical control of competing vegetation
works in some cases. Typically, mechanical methods such as cutting or pulling are not as effective as herbicides and
are ineffective at controlling non-woody plants like fern and grass. Mechanical removal generally involves having the
forestry operator break off or cut competing seedlings and saplings. With this method, the competing plants will likely
re-sprout; however, they may no longer have a height advantage over desirable seedlings.
To sustain Irvington Woods, competing vegetation problems need to be recognized and treated before other
forestry operations can be accomplished. Dealing with competing vegetation first is important because:
• Forestry operations slash can impede access
• Increased light will cause competing plants to flourish
• Desirable species may be more easily harmed by herbicide treatments
• Costs for controlling competing plants are typically higher after forestry operations

LIGHT ON THE FOREST FLOOR
The amount of sunlight reaching the forest floor plays a key role in determining which tree seedling species will
germinate and grow. Tree species have different requirements for sunlight, a factor referred to as shade tolerance.
Shade tolerance describes the light level at which a species is best able to germinate and grow. Foresters generally
separate trees into three shade-tolerance classes: intolerant, intermediate, and tolerant.
Examining the shade-tolerance classes of the majority of desirable trees in Irvington Woods, we find they fall into
two different shade-tolerance classes: intermediate and tolerant. Most undesirable and invasive trees and shrubs fall
into the intolerant class. Understanding the shade-tolerance characteristics of desirable and undesirable species forms
the basis for developing forestry operation prescriptions. In this instance we want to not allow enough light into the
forest to support shade- intolerant trees and shrubs, especially while deer browse is an issue.

[Image] (above)

Where more light enters the forest
there is more potential for rapid
growth.
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IRVINGTON WOODS IS A UNIQUE URBAN FOREST SETTING, WITH A UNIQUE SET OF ISSUES,
OPPORTUNITIES, AND CONSTRAINTS (IN ADDITION TO THOSE LISTED ABOVE) AS COMPARED TO
OTHER URBAN FORESTS. THERE ARE SEVERAL OTHER OVERARCHING TOPICS WORTH MENTIONING:
HEALTHY OVERSTORY - Although there is an overall lack of regeneration, and degradation of forest
understory, the overstory is intact in much of Irvington Woods. This is important because the overstory begins
the process of forest regeneration. The exception to this is in Stand 5, where invasive trees, shrubs, and vines have
begun to kill and compete with overstory trees.

POCKETS OF HEALTHY UNDERSTORY - Although the majority of the forest has an understory that
is severely disturbed, there are still areas where a healthy understory does exist. These pockets include the
components that need to be rebuilt throughout the other areas of the forest. Understanding these healthy areas
allows managers a glimpse of what is possible, seed stock for replanting, and focus areas for management. An
example of this is finding native plants such as Solomon’s Seal in areas of stands that deer cannot access easily, such
as rocky outcroppings and steep areas. Blue Cohosh was also found in abundance in another area of the Woods.
These inaccessible and remnant areas still harbor native plants that would be able to seed and move into their
surrounds if deer browse was not an issue.

DOGS – It is a common sight to see Village residents out for a walk with their dog in Irvington Woods. Many
folks even consider the forest an off-leash dog walking zone, a place that dogs can run and play similar to a Dog
Park. Unfortunately this has led to some disturbance in the forest, wildlife is affected, and dog feces has become an
issue. We recommend that the Village enact a stronger “leashed-dogs- only” policy to reduce these negative effects.
Additionally we recommend that more dog waste bag/ trash kiosks are installed and available for public use.

[Image] (left)

[Image] (right)

A section of forest with closed

A rare healthy section of

canopy and healthy overstory

understory. The native blue

trees.

cohosh here covers nearly an
acre.
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EDGE FACTOR – One of the biggest stressors to large forest blocks is fragmentation. Irvington Woods is a fragment
of what historically was a large forested area. At each forest “edge” there is potential for the forest to be degraded. Edges
between forest and non-forest habitats often have significant effects on forest microclimate and resource availability, with
corresponding effects on species composition and abundance. Exotic species are often increased in abundance near forest
edges. This increase in abundance could be either because of the increase in resource availability near edges, or because of
increased dispersal into forest edges. Impacts from edge effect are being seen on all edges of the forest, and more invasive
pressure (shrubs and trees especially) exists in these areas.

NATURE CENTER, SCHOOLS & OUTDOOR CLASSROOM SPACE – Because of the proximity of Irvington Woods to
the O’Hara Nature Center, and both the High and Middle Schools, there is a unique opportunity for the area to be programmed
for outdoor classroom space.
Across the USA today, children’s health, development, learning, and well-being have been seriously compromised by
decades of changes that have dramatically altered childhood. Key among these changes has been a significantly reduced
amount of time spent outdoors, which is linked to a number of other detrimental trends. Experience in the field and child
development research alike are showing that all children need and benefit from more time outdoors; it is critical for their
health, self-concept, and future school success. The optimal learning and growing environment for young children is
composed of a full integration of indoor and outdoor spaces. The outdoor “classroom” of Irvington Woods enhances and adds
to the limited scope of activities available inside confined indoor classrooms by providing for hands-on experiences, physical
activity, social and emotional growth through peer interaction, and multifaceted approaches to cognitive development that
connect children to nature and maximize their learning outcomes.

PUBLIC INTEREST – there has been an outpouring of public interest and support for the management of Irvington
Woods. Community involvement is expected to be great.

[Image] (above)

The O'Hara Nature Center
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Forest Management Recommendations
Taking into account the overall issues, opportunities, and constraints mentioned above for the entire forest, we can
then consider management by forest stand in order to prescribe BMPs for the differing conditions found in the forest
stands.

STAND 1 RECOMMENDATIONS
The stand relative density is 88, and the basal area is 112 square feet/acre, it is considered well-stocked. Tree canopy
closure is moderate/high as well, and trees are taking up much of the available space.
All invasive shrubs shall be managed before other forestry operations take place. Highest pressure from invasives
was noted at an opening near the water tower inside the XC Trail loop, and near trail inversions to the north of the stand.
Areas of higher invasive pressure are shown on the map below. Species to target are barberry, Japanese viburnum, and
wineberry. Greenbriar is also found in Stand 1, growing quite aggressively and in some cases strangling out native trees
and shrubs. It should be managed to lower numbers but eradication is
not necessary as it is a native vine. Grape, poison ivy, and Virginia creeper are native vines that can also be managed
to lower numbers if found to be overly aggressive and killing tree canopy, but eradication is not necessary or desired.
Woody debris generated should be piled together to create wildlife habitat.
This stand has seen the invasion of Norway Maple, a non-native species that outcompetes native hardwood species.
In this forest stand, Norway Maple trees shall be girdled or felled (wood can be left on the forest floor as large woody
debris. This will reduce the abundance of Norway Maple, while slightly opening the canopy to allow light into the lower
forest layers and understory. Woody debris should be piled together to create wildlife habitat, or can be left where it falls,
and should not be taken from the forest and disposed of (large stems/logs can be used sustainably for building materials
etc. by the O’Hara Nature Center or Village).

[Image] (above)

Location of Invasive Shrubs and Brush in Stand 1
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The planting of native oaks, hickory, red/sugar maple, and understory trees/shrubs will be accomplished after the invasive
brush and Norway maple has been managed, focusing on areas where canopy has been opened by Norway maple removal, and
in areas that were native species were negatively impacted or killed by invasive brush. Regeneration of native trees and shrubs
will come if deer browse is reduced via the CDMP..

BEST MANAGEMENT PRACTICES (see BMP Installation Requirements section for more information)
Invasive Brush Management (Hand Tools, Woody Vegetation),
Timber Stand Improvement (Norway Maple Cull),
Structures for Wildlife (Brush Pile - Small),
Tree & Shrub Establishment (Individual Tree - Hand Plant with Tree Protection Tubes),

[Image] (above)

On the edge of Stand 1 toward Stand 7
there are invasive shrubs and trees.
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STAND 2 RECOMMENDATIONS
This stand has a basal area of 149.4 square feet per acre, and has a relative density of 116 and is considered overstocked.
The canopy is close to 100% closure. Trees are competing for resources and are beginning to slow their growth as a result. This
condition is also keeping much of the invasive plant pressure low.
All invasive shrubs shall be managed before other forestry operations take place. Areas invasive pressure are noted on the
map below. This stand has low invasive shrub pressure. Barberry and wineberry on the southeastern portion of the stand is in low
densities but should be removed before it has a chance to spread to the surrounding forest, which is relatively clean of invasive
shrubs. Grape, poison ivy, and Virginia creeper are native vines that can be managed to lower numbers if found to be overly
aggressive and killing tree canopy, but eradication is not necessary or desired. Woody debris generated should be piled together
to create wildlife habitat.
Removal of invasive Norway maple in this stand is most important because it exists at it’s highest density in the entire
Irvington Woods here (yet not at a level that would be considered a ‘lost cause’ and not worth investing resources), and Norway
maple is found in the overstory. Because accomplishing this removal will open the canopy just enough to allow for regeneration
of species that intermediate levels of light to penetrate the canopy (oaks, hickories), it will allow trees that can regenerate at lower
light levels (beech and hard maple) to thrive as well. Woody debris should be piled together to create wildlife habitat, or can be
left where it falls. It should not be taken from the forest and disposed of (large stems/logs can be used sustainably for building
materials etc. by the O’Hara Nature Center or Village).
The planting of native overstory and understory trees/shrubs shall be accomplished after the invasive brush and Norway
maple has been managed, focusing on areas where canopy has been opened by Norway maple removal. There has already been
much tree and shrub planting accomplished in this stand, as the O’Hara Nature Center has been expanding its native plantings
from where it is located at the northeast side of the stand on Mountain Road.

[Image] (above)

Location of Invasive Shrubs and Brush in Stand 2
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BEST MANAGEMENT PRACTICES (see BMP Installation Requirements section for more information)
Invasive Brush Management (Hand Tools, Woody Vegetation),
Timber Stand Improvement (Norway Maple Cull),
Structures for Wildlife (Brush Pile - Small),
Tree & Shrub Establishment (Individual Tree - Hand Plant with Tree Protection Tubes)

[Image] (above)

Stand 2 includes the O'Hara Nature
Center and one of the main Trailheads
for Irvington Woods.
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STAND 3 RECOMMENDATIONS
This stand has a relative density of 106, and the basal area is 137.9 square feet/acre.
All invasive shrubs shall be managed before other forestry operations take place. Highest pressure from
invasives was barberry and wineberry noted in the drainage headed from a small wetland located centrally in the
stand west to the reservoir. Also there were areas south in the stand on hilltops and along trails. Areas of invasive
pressure are shown on the map below. Grape, poison ivy, and Virginia creeper are native vines that can be managed
to lower numbers if found to be overly aggressive and killing tree canopy, but eradication is not necessary or desired.
Woody debris generated should be piled together to create wildlife habitat.
There were few invasive trees inventoried in this stand, making it possible to eradicate invasives trees now
while their numbers are low. Removal of invasive Norway maple in this stand is most important because it will keep
the invasive tree from regenerating deeper inside the
Irvington Woods. Woody deer is should be piled together to create wildlife habitat, or can be left where it falls.
It should not be taken from the forest and disposed of but large stems/logs can be used sustainably for building
materials etc. by the O’Hara Nature Center or Village.
No natural regeneration was noted in this stand, similarly to all other areas in the Woods. The planting of native
overstory and understory trees/shrubs shall be accomplished after the invasive brush and Norway maple has been
managed, focusing on areas where canopy has been opened by Norway maple removal, and where there are areas
with no midstory/understory. Natural regeneration will be successful if deer are managed adequately in the future..

[Image] (above)

Location of Invasive Shrubs and Brush in Stand 3
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BEST MANAGEMENT PRACTICES (see BMP Installation Requirements section for more information)
Invasive Brush Management (Hand Tools, Woody Vegetation),
Timber Stand Improvement (Norway Maple Cull),
Structures for Wildlife (Brush Pile - Small),
Tree & Shrub Establishment (Individual Tree - Hand Plant with Tree Protection Tubes)

[Image] (above)

Chestnut Oak growing in Stand 3. There is a good
diversity of Oak trees growing in Stand 3.
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STAND 4 RECOMMENDATIONS
This stand has a relative density of 122, and the basal area is 156.1 square feet per acre. Thestand is well-stocked, and tree
canopy closure is 100% in most places.
Beech bark disease (BBD) is a worry in this stand, although the disease has largely not affected the beech in the stand so
far. Unfortunately the stand has shown symptoms of Beech leaf disease this year (2021). Beech leaf disease (BLD) affects and kills
both native and ornamental beech tree species. It is associated with a nematode, Litylenchus crenatae mccannii. This disease has
only been discovered in recent years and much about it, including the full cause and how it spreads, is still unknown. Beech leaf
disease can kill mature beech trees in 6-10 years and can kill younger trees even more quickly. Some cases have shown saplings
being killed in as little as one year. Symptoms of this disease are seen in the leaves and include striping, curling, and/or leathery
texture. These symptoms may be visible from leaf out in May until leaves fall off in October and are most easily noticed by looking
up into the forest canopy. In early infestations, only a few leaves may be affected. Eventually, affected leaves wither, dry, and
yellow. Currently, there is no known way to control or manage this disease.
Invasive shrubs are also a threat to native trees in Stand 4. All invasive shrubs shall be managed before other forestry
operations take place. Highest pressure from invasives was barberry, wineberry, and Japanese viburnum noted in the lower
Barney brook drainage, and in the western portion of the stand on hillsides and smaller drainages that feed Barney brook,
including the drainage from Ice Pond. There is also an area adjacent to the municipal compost area that has open canopy and
therefore an increased pressure and diversity of invasives. Fragmites is found in this wet opening. Areas of invasive pressure
are shown on the map below. Grape, poison ivy, and Virginia creeper are native vines that can be managed to lower numbers if
found to be overly aggressive and killing tree canopy (especially around openings), but eradication is not necessary or desired.
Woody debris generated should be piled together to create wildlife habitat.

[Image] (above)

Location of Invasive Shrubs and Brush in Stand 4
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There were few invasive trees inventoried in this stand, making it possible to eradicate invasives trees now while
their numbers are low. Removal of invasive Norway maple and aralia in this stand is most important because it will keep
the invasive trees from regenerating deeper inside the Irvington Woods. Woody debris should be piled together to create
wildlife habitat, or can be left where it falls. It should not be taken from the forest and disposed of but large stems/logs can
be used sustainably for building materials etc. by the O’Hara Nature Center or Village.
No natural regeneration was noted in this stand, similarly to all other areas in the Woods. The planting of native
overstory and understory trees/shrubs shall be accomplished after the invasive brush and trees have been managed,
focusing on areas with open canopy and where there are areas with no midstory/ understory. If deer browse is managed as
well, the understory will be allowed to grow and regeneration can flourish.
Forestry operations in this stand shall not negatively affect the riparian and wetland areas to the maximum extent
possible.

BEST MANAGEMENT PRACTICES (see BMP Installation Requirements section for more information)
Invasive Brush Management (Hand Tools, Woody Vegetation),
Timber Stand Improvement (Norway Maple Cull),
Structures for Wildlife (Brush Pile - Small),
Tree & Shrub Establishment (Individual Tree - Hand Plant with Tree Protection Tubes),

[Image] (above)

There are are many beech trees that grow in Stand 4
that are suffering from Beech Leaf Disease. This new
disease injures the canopy and is life threatening to
the trees.
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STAND 5 RECOMMENDATIONS
This stand has a relative density of 115, and the basal area is 149.4 square feet per acre. This is considered overstocked,
but these numbers are deceivingly high because trees are still existing but many have been overrun and some killed by
invasive vines. Many are impacted and in decline.
Because of the stand location at the southern point of the Woods, it has a greater edge effect which is allowing
invasive shrubs/trees to proliferate and invade the forest. Many species of invasive shrubs were noted including barberry,
Japanese viburnum, Siebold viburnum, wineberry, burning bush, princesstree, and asiatic bittersweet vine. All invasive
shrubs shall be managed before other forestry operations take place. Highest pressure from invasives was found in the
eastern side of the stand in lower elevations but pressure was noted throughout the stand. Areas of invasive pressure are
shown on the map below. Grape, poison ivy, and Virginia creeper are native vines that can be managed to much lower
numbers in this stand as they are aggressive and killing tree canopy. Woody debris generated should be piled together to
create wildlife habitat.
There were many invasive trees inventoried in this stand, and their eradication will be difficult. Target removal of
Norway maple, princesstree, and aralia in this stand to keep the invasive trees from pushing north deeper inside the
Irvington Woods. Woody debris should be piled together to create wildlife habitat, or can be left where it falls. It should not
be taken from the forest and disposed of but large stems/logs can be used sustainably for building materials etc. by the
O’Hara Nature Center or Village.
No natural regeneration was noted in this stand, similarly to all other areas in the Woods. The planting of native
overstory and understory trees/shrubs shall be accomplished after the invasive brush and trees have been managed,
focusing on areas where canopy has been opened by native tree mortality or Norway maple removal, and where there are
areas with no midstory/understory.
Because the canopy has deteriorated to a large degree in Stand 5, is recommended in this stand to install a 15
acre deer exclosure fence to reduce the proliferation of invasive plants, and to promote natural regeneration. Natural
regeneration can be successful, and the fence can be removed after approximately 10 years, especially if deer are managed
adequately in the future. Deer exclosure fence should be installed in the location on the map below. The fence length will
be approximately 4000 feet and exclude deer from approximately 15 acres within the stand. The fence shall be installed
with a buffer of at least 30'-50' from the forest edge, or any roadway.

[Image] (above)

[Image] (above)

Location for the recommended deer exclusion fence

Location of Invasive Shrubs and Brush in Stand 5
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BEST MANAGEMENT PRACTICES (see BMP Installation Requirements section for more information)
Invasive Brush Management (Hand Tools, Woody Vegetation),
Timber Stand Improvement (Norway Maple Cull),
Structures for Wildlife (Brush Pile - Small),
Tree & Shrub Establishment (Individual Tree - Hand Plant within Deer Exclosure),
Deer Exclusion Fence (Poly Deer Mesh)

[Image] (above)

Invasive Shrubs and Vines in Stand 5 are taking a
heavy toll on native vegetation. All of the shrubs and
small trees in this photo are invasive, and vines have
opened the canopy substantially.
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STAND 6 RECOMMENDATIONS
This stand has a relative density of 110, and the basal area is 158.4 square feet per acre. The canopy is intact and dense,
with large and mature trees throughout.
Invasive brush is found throughout the stand (mainly barberry) with higher density on the eastern boundary of the
stand toward the Saw Mill River Parkway, and toward the southern part of the stand bordering Stand 5, where invasive
pressure is very high. Another area that has high invasive pressure is the drainage central in the stand where the HG trail is
located, and where there is an old driveway/ roadway up the hill. Areas of
invasive pressure are shown on the map below. Target species are barberry, wineberry, burning bush, Siebold
viburnum, and Japanese Viburnum. Grape, poison ivy, and Virginia creeper are native vines that can also be managed to
lower numbers if found to be overly aggressive and killing tree canopy, especially near forest edges and openings, but
eradication is not necessary or desired where forest health is better. Woody debris generated should be piled together to
create wildlife habitat.
Some invasive trees (mainly Norway maple) are found in this stand, mainly near the eastern boundary where there
is an edge to the Saw Mill River Parkway. Focusing on this area (and other areas noted above for invasive brush) the stand
should have all invasive trees girdled or felled.
The planting of native overstory and understory trees/shrubs shall be accomplished after the invasive brush and
Norway maple has been managed, focusing on areas where canopy has been opened by Norway maple removal, and
where there are areas with no midstory/understory. No natural regeneration was noted in this stand, similarly to all other
areas in the Woods. Natural regeneration will be successful if deer are managed adequately in the future.

[Image] (above)

Location of Invasive Shrubs and Brush in Stand 6
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BEST MANAGEMENT PRACTICES (see BMP Installation Requirements section for more information)
Invasive Brush Management (Hand Tools, Woody Vegetation),
Timber Stand Improvement (Norway Maple Cull),
Structures for Wildlife (Brush Pile - Small),
Tree & Shrub Establishment (Individual Tree - Hand Plant with Tree Protection Tubes),

[Image] (above)

[Image] (above)

Stand 6 has a lack of understory in most areas.

Stand 6 has a proliferation of garlic mustard in
several areas in spring and early summer.
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STAND 7 RECOMMENDATIONS
This stand has a relative density of 86, and the basal area is 116.7 square feet per acre. The edge of the stand has a
native tree composition similar to the neighboring stands, but overall this stand is very different than the others. There are
some forest openings and areas of thinner canopy, and several areas of plantation evergreens (Norway spruce, white pine,
white cedar). Invasive shrubs are a threat to native plants in Stand 7. All invasive shrubs shall be managed before other
forestry operations take place.
Highest pressure from invasives was found in two openings, one in the north of the stand on a flat area above the
reservoir, and one in the northeast of the stand in a depression toward the reservoir. Also invasive pressure is spreading
along the trail system in Stand 7. Areas of invasive pressure are shown on the map below. Target species are barberry,
Japanese viburnum, wineberry, multiflora rose, and privet. Grape, poison ivy, and Virginia creeper are native vines that can
be managed to lower numbers if found to be overly aggressive and killing tree canopy (especially around openings), but
eradication is not necessary or desired. Woody debris generated should be piled together to create wildlife habitat.
Felling or girdling of invasive Norway Maple and other invasive trees/shrubs will create a situation where the forest
stand will grow rapidly, and will need to be managed to keep invasives under control as additional light is allowed to
recharge the understory and shrub layers. Certain invasives exist in this stand that are not yet prevalent in the surrounding
forest. These shall be managed to prevent their establishment elsewhere. Targets are Norway maple, black locust, aralia,
and princess tree.
Invasive Japanese knotweed, fragmites, reed canary grass, and invasive miscanthus grass were also found growing
in this stand. Fragmites and reed canary are invasive plants are very destructive to wet habitats and found in the wetland
areas currently, but Japanese knotweed is only found here and should be eradicated so that it cannot spread to other wet
areas. Miscanthus grass is only found in low numbers in the northern opening and should be eradicated so that it cannot
spread as well.
The planting of native overstory and understory trees/shrubs shall be accomplished after the invasive brush and trees
maple have been managed, focusing on areas where canopy has been opened and where invasive brush/vines outcompeted
native plants. No natural regeneration was noted in this stand, similarly to all other areas in the Woods. Natural regeneration
will be successful if deer are managed adequately in the future..
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[Image] (above)

Location of Invasive Shrubs and Brush in Stand 7
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BEST MANAGEMENT PRACTICES (see BMP Installation Requirements section for more information)
Invasive Brush Management (Hand Tools, Woody Vegetation),
Timber Stand Improvement (Norway Maple Cull),
Structures for Wildlife (Brush Pile - Small),
Tree & Shrub Establishment (Individual Tree - Hand Plant with Tree Protection Tubes),
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[Image] (top)

[Image] (bottom)

Japanese knotweed is a threat in Stand 7

These invasive aralia are taking over

but was not surveyed in any other forest

the opening located to the north of the

stands.

reservoir.
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Best Management Practices -Implementation Requirements
TIMBER STAND IMPROVEMENT (TSI) - IMPLEMENTATION
REQUIREMENTS AND SPECIFICATIONS
Timber stand improvement (TSI) is a cutting or culling of undesirable
species. By removing undesirable species and poorly formed, diseased
or insect-infested trees, TSI improves the species composition and stand
quality. In the 7 forest stands we recommend TSI as a BMP because it can
be accomplished by removing Norway Maple (Acer platanoides) and other
invasive trees within the forest.
Trees may be girdled or killed in place by herbicide, or added to wildlife
brush piles. Because Norway Maple has reached a relative dominance level
of 1.7% overall in the forest, it's removal will not effectively open the canopy
in most stands which will help to keep invasives from reproducing in the
lower canopy levels and shrub/herbaceous level.
Identification: The Norway maple is a large deciduous canopy tree
that can grow up to 90 feet. It has a broad, rounded crown that is densely
limbed. The bark begins smooth and grayish, but later becomes darker and
narrowly and vertically fissured. The leaves are opposite and can be very
large, up to 7” both long and wide and are palmately veined and notched
with 5 distinct lobes. The top surface is a dull green, and the underside is
hairless, glossy and pale. They turn bright yellow in autumn. The leaf stalk is
long and narrow and produces a milky sap when broken at the end. Flowers
are bright green, 5/16” wide, with 5 upright petals clusters which occur just
before leaf out. Fruit is 2 samaras, each about 1-2” long that contain a seed
in the middle. The samaras mature by the end of summer and are dispersed
by the wind. It is possible that some seeds are eaten and dispersed by birds
and small mammals as well. Buds are very large, much larger than the buds
of sugar and red maples (Acer saccharum & Acer rubrum). They are glabrous,
stocky and usually turn green to red with large scales surrounding. The
terminal bud is especially large and is an easy identifier from native maples
in the winter.
Current Distribution: Within Irvington Woods, Norway maple has
invaded stand 2 most successfully (11.50% relative dominance). It has
pushed into the edges of the stand, and now has begun to regenerate
within the stand. It is also becoming troublesome in stand 1 (8.26% relative
dominance), stand 5 (3.58% relative dominance), and stand 7 (7.91%
dominance).
Why it has Become Established: The Norway maple reproduces quite
freely and its large samaras travel easily over the wind both locally and to
new areas. The seeds germinate quickly. It is a very hardy, fast- growing tree
and is very tolerant of the harsh conditions of city dust, car exhaust and
industrial smoke. Thus its place as a city shade tree has become well-known
and it has been planted vigorously for over two hundred years. Today it is
one of the most common street trees in the United States. It can occur on
eroded hill sides and along broken sidewalks as its tolerance for nutrientpoor soil is great. It is also shade tolerant and thrives well in dark mature
forest understories. Also it leafs out before most other species do and goes
to leaf off later, prolonging its growing season considerably.

[Image] Bark of a mature Norway maple.

[Image] Leaves of Norway maple. Norway maple
trees create a very dense shade under their
canopy.

[Image] Bark of a young Norway maple tree.
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All of these factors have led up to the Norway maple easily escaping cultivation and spreading out
into Irvington Woods’s edge habitats, disrupted habitats, and now it is being found in some interior/
mature forested areas. It quickly shades out other tree, shrub and herbaceous species and establishes
itself as the primary canopy cover. Since its seedlings and saplings grow well in the shade of the bigger
seed-source tree, it can form monotypic stands that perpetually expand.
Threat: The greatest threat the Norway maple presents to Irvington Woods is ultimately the
domination of forest canopy and the subsequent loss of richness of native species, both in the canopy
and understories. Because of its hardiness, ability to grow in a variety of soils, rapid growth, and copious
seed production the Norway maple has spread into the forest of Irvington Woods. In doing so, in many
areas of the park (especially stands 2, 1, 5, and 7) it has outcompeted native canopy species such as red
oak (Quercus rubus), black oak (Quercus velutina), tulip tree (Liriodendron tulipifera), red maple (Acer
rubrum) and the hickorys (Carya sp.). Because it creates large amounts of shade it has inhibited the growth
of mid-layer species such as black birch (Betula lenta), flowering dogwood (Cornus florida), spicebush
(Lindera benzoin) and black cherry (Prunus serotina).
Control Method: The control of the Norway maple is of the highest priority. Complete eradication
seems possible in the short term, and immediate control will at least slow its rapid spread and give
Irvington Woods a chance to recover while there are still dominant native species present in the forest to
help in such an effort. Methods of removing or halting the growth of the Norway maple vary and can be
determined by the severity of the infestation, the type of environment they are found in (slope, aspect,
open/closed canopy), and resources available.
Because Norway maples are already established in the area and has begun to compose some of the
canopy, it is important that the large seed-source trees are killed first. Tree removal might be the best
solution. When large trees are removed, however, it is very important that native plants are available to
regenerate (or are planted) so sun-loving invasive vines do not take over the space beneath the newly
opened canopy. Girdling large trees by cutting into the cambium layer around the trunk in two continuous
rings is effective in killing them, typically within a couple of growing seasons. This also allows for more the
forest structure to remain and prevents an immediate hole in the canopy. We recommend girdling for any
trees greater than 12” that are not hazardous to hiking trails, houses, etc.
Herbicides are effective in speeding up the killing process by applying to both cut stumps and girdled
trees. Tryclopyrs and glyphosate agents are readily available and effective. Basel bark treatments can also
be used and have proven to be effective in killing large Norway maples by the Natural Resources Group of
the New York City Parks Department. This method also keeps the dead tree in place.
Where only seedlings and saplings require removing, hand weeding may be the only process needed.
A weed wrench, which is a long-handled device that grips a sapling at its base, uses leverage to pull
Norway maples out of the ground with most of their roots intact. Small saplings can also be snipped using
pruning loppers or machetes and followed by applying herbicide to the exposed stump.
Finally, a great thing the Village of Irvington can do in this effort is to not plant Norway maples
anywhere in the Village! Native alternatives are available that provide as much shade and aesthetic
presence as the Norway maple. Some of these are: red maple (Acer rubrum), sweet gum (Liquidamber
styraciflua), black gum (Nyssa sylvatica), and native oaks (Quercus sp).

[Image] (right)

A girdled tree will die and become
habitat in the forest as it decomposes
standing up. Do not girdle Norway
maple trees within 100' of trails
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DEER EXCLUSION FENCE - IMPLEMENTATION REQUIREMENTS AND SPECIFICATIONS
The publication, How to Build a Plastic Mesh Deer Exclusion Fence, https://www.extension.purdue.edu/extmedia/
FNR/FNR-486-W.pdf was used as a reference for the following deer fence implementation techniques. The publication
instructions provide in-depth guidance on how to install and maintain temporary deer exclusion fencing/mesh,
additional information, and possible alternative guidelines. The instructions are summarized below, with SITE SPECIFIC
recommendations based upon our understanding of the project at this time. Climactic and other factors may create
conditions where alternative installation and maintenance schedules may be better fit.
Tree tubes, wire cages, electrified fences, and repellant sprays can all effectively deter deer browse. However, these
techniques can be very expensive on a per-tree basis when plantings have several hundreds to thousands of trees. All
methods require annual maintenance to remain effective. Tree tubes and cages can make early pruning and weed control
difficult along with harboring rodents and wasps. Tree tubes and cages require additional hand labor to remove once the
trees have grown beyond deer pressure. Individual tree tube or cage prices are fixed per tree, while the cost of an exclosure
fence decreases on a per-tree basis as the acreage planted increases. Current pricing estimates are about $1.50 per linear
foot for materials.
Steps for Constructing a Plastic Mesh Deer Fence
1. Determine Fence Placement
Before setting up your fence, examine the site for major deer trails. If the fence is next to a woodland edge, deer
may not see it in time to change direction, resulting in fence breaks. Provide a clear space on the outside of the fence
for deer to walk around. Researchers have fenced plantings ranging from 0.5 to 60 acres under a variety of slope and
vegetation conditions, and have found that larger fenced plots suffer from repeated deer breaks more than smaller fenced
plantings. If a major deer trail runs through the middle of your tree planting, consider leaving that trail open and build two
fenced areas instead of one. It is more effective to work with the natural movement of deer, rather than trying to block
them out entirely. When you remove the fence, you will have access lanes surrounding your plantings to support future
management activity.
2.

Plan for and Install Posts and Gates

Plan the location and size of gates, as this influences several aspects of fence construction. Examine the area for
standing dead trees or other hazards that could damage the fence, and take appropriate actions to reduce those risks of
fence damage.
Wooden posts are a practical and inexpensive option for mounting the mesh and can be purchased. Or, you may cut
your own posts from a durable tree species such as eastern red cedar or black locust. Another post alternative is 8’ t-posts.
Use at least 10’ long by 4- to 6-inch diameter wooden posts, or 8’ metal t-posts. Round or square posts show no difference
in function or stability. If you are fencing a natural regeneration area or a planted forest opening, you can use standing
trees for posts, but be aware that nails severely damage the timber quality of trees.
Fence posts should be installed at least 1-2 feet deep, with at least 7 feet of post above ground to mount the plastic
mesh. If you dig or auger holes, insert the wider end of the post into the hole and tamp the soil firmly, keeping the post
plumb. Choose your largest diameter posts for the corner posts and make sure these are firmly set. If you use a postpounder, insert the narrow end of each post in the ground and pound it as plumb as possible. Posts should be spaced no
greater than 25 feet apart.
3. String Monoline at the Perimeter
Plastic wire for supporting the mesh is called monoline and it is typically 1/8 to 3/16 inches in diameter and very
strong. Three sections of monoline—top, middle, and bottom—are strung to support and reinforce the mesh. The top
monoline is critical for supporting the mesh at the correct height and needs to be placed within 82 to 84 inches from the
ground for standard 7.5-foot (90-inch) tall mesh. Keep the distance from the ground to the top line consistent so that you
have 4 to 6 inches of netting to overlap on the ground and about 2 inches of mesh above the top-line.

R E C O M M E N D AT I O N S

107

As mentioned earlier, consider the locations and sizes of gates. If running the top line across your gate does not
conflict with equipment access, you can string it all the way around the perimeter; however, be sure the middle and bottom
lines do not run across a gate.
4. Attach Monoline to Posts
To install the monoline, begin by wrapping and tacking down one end at a corner post for the gate and run the spool
all the way around the perimeter. Attach the top line first, since it is critical that you keep the height correct and consistent.
Be careful to attach the monoline at 82 to 84 inches by nailing U-shaped fence staples (1 ¼-inch long) about halfway into
every post, securing the monoline in place while leaving the line free to slip (if using t-posts, use proper hardware to secure
the monoline). When you get to the end at the other gatepost, cut the line and wrap it around the post several times and
nail it firmly to the post with a few staples. After the top line is attached, string out and then attach the middle line. The
middle line should be 3 or 4 feet above the ground. The bottom line should be placed at least 1 foot above the ground.
5. Tension the Monoline
Once all three lines are attached, they are tensioned. Loosen the monoline where you began and slip it through a
gripple. Gripples are cam-locking devices that allow you to pull the line tight and keep it from slipping back (Figures 6 and
7). Take the free end and wrap it once around the post, then through the U-shaped staple (or t-post hardware), and then
through the other channel of the gripple. Using pliers and gloves can make it easier to pull the line tight. Once you have
tightened the monoline sufficiently, cut off excess line, leaving some to grasp for re-tensioning in the future, if need be. For
a fence longer than 1,000 feet, use several gripples to tension the line in sections of no more than 1,000 feet each. For the
bottom line, once tensioned, it is best to hammer all staples firmly to the posts so that if a rodent chews through the bottom
line, the fence will only lose tension in between those two posts. If you used a gripple to help tension the bottom line, you
can cut it out and reuse it after nailing all the staples firmly.
6. Attach Mesh to Posts
After the monoline is installed and tightened, you are ready to attach the mesh. Two people are needed to install the
mesh. Start at a convenient corner or the edge of your gate. Unroll a few to a dozen feet of mesh and attach it squarely
to the post using five 1 ¼ -inch, U-shaped fencing staples as indicated in (for t-posts UV stable zip ties can be used). Keep
about 2 inches of mesh above the top line and 4 to 6 inches of mesh overlapping the ground. Hammer through the cross
of the mesh squares for extra strength and hammer the staples firmly, yet not too deeply, to avoid tearing the mesh. Once
the roll is attached to the first post, proceed to the next post with one person functioning as the “toss-and-spinner” and the
other person functioning as the “nailer”. The nailer should have a carpenter’s apron to hold plenty of fencing staples (or zip
ties) as you proceed around the fence. The toss-and-spinner tosses the roll up with a spinning motion to unroll some mesh,
catches the roll, and repeats this motion several times as they proceed to the next post. The rolls weigh about 50 pounds,
so make sure you have someone strong enough to perform this operation (using smaller rolls can make this easier as well).
Once you reach the next post, the toss-and-spinner positions the netting square to the post and pulls the mesh tight,
keeping the top of the mesh even and one square (about 2 inches) above the top line. The nailer also pulls the mesh tight
while they set and hammer the staples (or zip ties). Continue on until the roll is finished. To join the next roll of fence, you
can either use hog-rings to join a new roll to the old, if you are between two posts, or simply trim the excess net 1 to 2 feet
from the last post and start a new roll on the same post. As with the original roll, make sure you start square and maintain
the correct overlap on the top line and the ground.
When you reach the gate, simply attach the mesh to the post that the gate will swing from (the “hinge post”) with
fence staples. Stretch the mesh out 1 foot or more beyond the next post and cut it off the roll. Drive at least five or six,
3.5-inch or longer nails evenly up the post leaving heads sticking out 1 to 2 inches. The loose end of mesh will be pulled
tightly over these nails to secure the gate closed. You can double wrap the end of the mesh to reinforce it, or wrap the mesh
around a pole or a pipe. Make sure that the gate can be pulled tight and doesn’t sag, if you have opted to not run the top
monoline across the opening.
7. Attach Mesh to the Monoline
A hog-ringer plier that crimps staples into a circle is the most efficient tool to attach the mesh netting to the monoline
(use UV stable zip ties as an alternative). Place hog rings every 2 feet between posts on the top line and as close as possible
on each side of every post. This will help keep pressure off of the point of attachment where the mesh is nailed to the posts.
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During high wind periods, especially when the fence becomes icy in the winter, the mesh can act like a sail, which can cause it to tear
through the post staples. If you installed square posts, nailing lath strips over the mesh down the entire length of the post can prevent
this damage. Place hog rings every 3 to 4 feet on the middle and bottom lines.
8. Stake the Mesh to the Ground
After the mesh is secured to the monoline, the bottom should be secured to the ground with stakes. This reduces the negative
effects of wind on the fence and stops deer from crawling underneath the fence. Inverted J-shaped, 12-inch long rebar stakes work
well and are available from fence suppliers. If you have installed a bottom line, you may not need stakes, or you may want to use only
one stake in between posts (typically use two stakes between posts). Straighten out the mesh so that the overlap forms a straight
line between posts pointing outside the fence. Cross the stake through the mesh at a point where it will create just enough tension
to remain snug to the ground, yet not enough to pull down the top of the mesh and scallop the fence. If you fence over gullies or
depressions, fill the gap under the fence with rocks, slash, or other obstructions that will prevent deer from entering, yet still allow
water to flow through.
9. Add Flagging
Once construction is completed, the final task is to hang colored flagging tape streamers around the entire fence to alert deer
to the obstruction, especially at night. Deer often travel in low-light conditions and these plastic mesh fences are not easily seen. The
streamers flapping in the wind create a signal that there is something to avoid. Even if you cannot finish hog ringing and staking the
fence, hang flagging tape streamers before you leave for the day to avoid a deer break-in the first night. Attach it in an alternating
“up-and-down” zigzag pattern. By hanging flagging both inside and outside the fence so that some of the flagging will move no
matter which way the wind blows, you increase its visibility to deer.
Maintenance and Common Problems
If you placed your fence close to an existing woods or tree line, falling branches and trees can cause a break in the fence,
especially after a severe storm. Deer may run through these fences, especially during the fall rut when bucks are focused on finding
mates and less observant of obstructions. Keep extra pieces of netting on hand to patch any large breaks. Small tears or breaks can be
repaired with any variety of string, zip ties, wire, etc. Rabbits will cut out little squares in the bottom of the fence to create pathways
into plantings. These are not normally a problem, and you do not need to repair them unless a deer enlarges one and gains access.
Signs of browse or buck rub on trees inside the fence is evidence that deer have gained entry. Walk the perimeter to find and repair
breaks.
Depending on your overall objectives, you may want to keep the fence line weed-free, or you may allow weeds to grow through
the fence, which will help secure it to the ground. (There is often less maintenance trouble when there is vegetation growing into
the fence.) If you do allow weeds to grow through the bottom, you may want to periodically spray those with an herbicide such as
glyphosate to keep them in check. However, when applying herbicides be careful to avoid drift and subsequent damage to your trees.
Vines should never be allowed to grow unchecked on the fence. Vines such as morning glory, bindweed, Virginia creeper, wild grape,
or trumpet creeper growing up the fence will increase wind resistance, which could cause that section of the fence to be pulled down
and/or to blow over. Be aware of where and how water moves across your plot and clear any debris that could accumulate along a
wall of the fence. After heavy rains or flooding, check for any new depressions or channels eroded from flowing water and fill those
in to keep deer from gaining a new entry point. Areas with frequent floodwaters carrying debris are not suitable for this type of fence
since debris moving under the pressure of the flowing water can pull the net down or, in severe cases, wash away sections of fence.
Yearly monitoring of the top line is important to check the tension and tighten, if need be. You may tension the lines with the
gripples or tighten monoline between posts and hammer the staples firmly to secure the line between posts. Keep in mind that these
are not permanent fences, they are intended only to provide temporary protection from deer browse and buck rub until the trees
have gained enough size to avoid serious damage, typically 5 to 10 years. When the trees have outgrown the need for fencing, the
mesh can be removed by hand or with the aid of a tractor. The mesh can be piled together and disposed of or potentially offered for
recycling. If the fence posts are in good condition, they may be pulled and reused/recycled.
.
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PLANTING & ESTABLISHMENT - IMPLEMENTATION REQUIREMENTS AND SPEC'S
Site Preparation: Competing herbaceous vegetation and invasive shrubs/trees will be mechanically controlled using tiller, brush
hog, mulching head, brush saws and/or chain saws. Native shrubs should be protected and retained whenever possible.

Fertilizers and Amendments: Natural fertility on the site is generally adequate. No fertilizer or lime is needed. If plants show lack
of vigor in years after installation, soil tests should be conducted and nutrients added if needed (compost or other natural fertilizers
are recommended).

Planting Method: Trees/Shrubs are to be planted into holes that are twice the width of the root ball. Plants are to be planted at
same soil depth as in pot, no deeper. Planting Details are shown below:

Planting Description: A mix of native trees/shrubs tolerant of intermediate successional conditions. Planting rates and species
to be planted in each stand are listed in the following section.

Tree Shelter Installation and Maintenance: Tree shelters, also known as tree protectors or tree tubes, protect young trees
from wind, deer, rodents, and direct herbicide spray. They also provide a mini-greenhouse effect that stimulates rapid early tree growth
which, after emergence above the shelter, slows to the same growth as without shelters. If trees are installed that are above 6' tall, tree
shelters may be replaced with “spiral guards”, that will protect from damage and girdling from rodents. Spiral guards are not suitable
for feathered trees, multi-stemmed shrubs or conifers, as they are only suitable for protecting a single, clear, 6'+ tall stem.
Most tree shelters are made of polyethylene or polypropylene with varying amounts of ultraviolet light (UV) protection and
come in lengths from one to six feet. They are available as pre-formed cylinders, cylinders that ship flat, flat sheets that are folded
into cylinders, or square tubes that ship flat. Tree tubes that are 6'+ should be used in order to protect trees from deer browse, as per
instructions by manufacturer.
Tree shelters should be installed after seedlings have been planted. They are installed with a support stake. Drive the stake into
the ground 2” to 3” from seedling, to a depth of 1’, ensuring that top of stake will be below top of tube, but 3” to 6” above the topmost
tie position. Insert ties in appropriate holes on tube and tie loosely, or leave open, as instructed by manufacturer. Regular inspection
and maintenance is needed for effective protection. Straighten tipped shelters. Replace broken stakes. Use fabric, mulches, mowing,
or herbicides to control weeds around trees. Remove shelters and stakes when the tube begins restricting tree stem diameter growth.
As an alternative to tree shelters (tubes) trees/shrubs can also be protected from browse by surrounding them with a small
section of 6' welded wire fencing (approximately 8-10' in length, made into a cylinder). These sections of fence shall be anchored and
supported using 6' t-posts. This method of protection works well with multistemmed trees/shrubs, and may be more appropriate for
larger trees/shrubs.

Operations and Maintenance: Access by vehicles or equipment during or after tree/shrub establishment should be controlled
to protect new plants and minimize erosion, compaction and other site impacts. The trees and shrubs will be inspected periodically
and protected from adverse impacts including insects, diseases or competing vegetation, fire and damage from livestock or wildlife.
If needed, competing vegetation should be controlled until the woody plants are established. Noxious weeds should be controlled.
Replanting will be required when survival is inadequate (after three growing seasons there should be 70% survival overall without any
gaps/voids that would impact the function of the planting. Supplemental water will be provided as needed).

[Image] (right)

Tree shelter example.
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STAND 1 PLANTING LISTS
Plantings are to be focused on open areas, where canopy is in decline, or where there are very few saplings that could replace
the overstory. These conditions will be moderate to full sun conditions - especially where invasive plants have been removed. The
goal of these plantings is to re-create the canopy that has been lost in the forest, and create shade conditions that invasive plants
do not prefer.
All plantings in this stand shall be protected by tree tubes or fences pursuant to the above section Tree Shelter Installation
and Maintenance.
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STAND 2 PLANTING LISTS
Plantings are to be focused on open areas, where canopy is in decline, or where there are very few saplings that could replace
the overstory. These conditions will be moderate to full sun conditions - especially where invasive plants have been removed. The
goal of these plantings is to re-create the canopy that has been lost in the forest, and create shade conditions that invasive plants
do not prefer.
All plantings in this stand shall be protected by tree tubes or fences pursuant to the above section Tree Shelter Installation
and Maintenance.
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STAND 3 PLANTING LISTS
Plantings are to be focused on open areas, where canopy is in decline, or where there are very few saplings that could replace
the overstory. These conditions will be moderate to full sun conditions - especially where invasive plants have been removed. The
goal of these plantings is to re-create the canopy that has been lost in the forest, and create shade conditions that invasive plants
do not prefer.
All plantings in this stand shall be protected by tree tubes or fences pursuant to the above section Tree Shelter Installation
and Maintenance.

114

IRVINGTON WOODS

STAND 4 PLANTING LISTS
Plantings are to be focused on open areas, where canopy is in decline, or where there are very few saplings that could replace
the overstory. These conditions will be moderate to full sun conditions - especially where invasive plants have been removed. The
goal of these plantings is to re-create the canopy that has been lost in the forest, and create shade conditions that invasive plants
do not prefer.
All plantings in this stand shall be protected by tree tubes or fences pursuant to the above section Tree Shelter Installation
and Maintenance.
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STAND 5 PLANTING LISTS
Plantings are to be focused on open areas, where canopy is in decline, or where there are very few saplings that could replace
the overstory. These conditions will be moderate to full sun conditions - especially where invasive plants have been removed. The
goal of these plantings is to re-create the canopy that has been lost in the forest, and create shade conditions that invasive plants
do not prefer.
All plantings in this stand will be protected within the temporary deer exclosure fence, or protected by tree tubes or fences
pursuant to the above section Tree Shelter Installation and Maintenance.
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STAND 6 PLANTING LISTS
Plantings are to be focused on open areas, where canopy is in decline, or where there are very few saplings that could replace
the overstory. These conditions will be moderate to full sun conditions - especially where invasive plants have been removed. The
goal of these plantings is to re-create the canopy that has been lost in the forest, and create shade conditions that invasive plants
do not prefer.
All plantings in this stand shall be protected by tree tubes or fences pursuant to the above section Tree Shelter Installation
and Maintenance.
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STAND 7 PLANTING LISTS
Plantings are to be focused on open areas, where canopy is in decline, or where there are very few saplings that could replace
the overstory. These conditions will be moderate to full sun conditions - especially where invasive plants have been removed. The
goal of these plantings is to re-create the canopy that has been lost in the forest, and create shade conditions that invasive plants
do not prefer.
All plantings in this stand shall be protected by tree tubes or fences pursuant to the above section Tree Shelter Installation
and Maintenance.
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MULCHING (TREE AND SHRUB) - IMPLEMENTATION REQUIREMENTS AND SPECIFICATIONS
This practice supports the purposes of conserving soil moisture, reducing energy use associated with irrigation, providing
erosion control, facilitating the establishment of vegetative cover for plantings from tree/shrub establishment, and improving
soil health

Operation: Prior to mulching, the soil surface will be prepared in order to achieve the desired purpose (see Tree/Shrub
Site Preparation). Mulching should be done with wood products such as wood chips, bark, or shavings or other wood materials.
Apply a minimum 2-inch thickness comprised of particles that remain in place during heavy rainfall and/or strong wind events.

Maintenance: Mulched areas will be periodically inspected, and mulch will be reinstalled or repaired as needed to
accomplish the intended purpose. Reapply when mulch has decomposed and is no longer serving desired purpose.Invasive
Brush Management - Implementation Requirements and Specifications This will be expanded upon greatly with a invasive plant
protocol, lists, tree/brush/vine management, Nature Cons. WISP docs

Renovation Method: Competing invasive shrubs/trees will be mechanically controlled using brush hog, mulching head,
brush saws and/or chain saws. Cut brush and branches should be left in small piles to create nesting habitat for bees and other
wildlife.

Operation: Success of the practice should be determined by evaluating post-treatment regrowth of target species after
sufficient time has passed to monitor the situation and gather reliable data. Length of evaluation periods will depend on the
woody species being monitored, proximity of propagules (seeds, branches, and roots) to the site, transport mode of seeds (wind
or animals) and methods and materials used.

Maintenance: Following initial application, some regrowth, resprouting, or reoccurrence of brush may be expected. Spot
treatment of individual plants or areas needing re-treatment should be completed as needed while woody vegetation is small
and most vulnerable to desired treatment procedures.

WILDLIFE BRUSH PILE (SMALL) - IMPLEMENTATION REQUIREMENTS AND SPECIFICATIONS
Site Preparation: Slash and brush created from Norway maple and other invasive plant management should be piled to
improve wildlife habitat within the forest, as well as improve the forest aesthetics. All invasive plants from Brush Management
should be cleared from the site of the brush pile base, and roots of invasives grubbed out.

Installation Method: Materials used in brush piles will depend largely on what is available. For the most part dead brush
from Invasive Brush Management can produce the majority of brush for the brush piles. Oak and other hardwoods which are rot
resistant make durable bases, if these resources are available. Other suitable materials include uprooted stumps and cull logs.
The largest material should form the base and layers of smaller limbs and branches should be added as filler.

Installation Description: When properly constructed and located, brush piles can benefit many species of wildlife,
including bobwhite quail, cottontail rabbits, ruffed grouse, wild turkeys, skunks, raccoons, opossums, woodchucks, chipmunks,
and many birds including white-throated sparrows and juncos. Predators such as foxes, bobcats, hawks, owls and coyotes
benefit from the small mammal and bird populations found in or around brush piles. Grasses, forbs and vines, which are highly
valuable to wildlife, will grow up through brush piles and add density and permanence to the piles.

Operations and Maintenance: Inspect brush piles semi-annually & after major storms to see if the piles have decayed
or been damaged. If needed, construct a new pile, or add additional logs, branches & limbs to original pile to maintain original
diameter & height.
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[Image] (bottom)

Natural shredded hardwood mulch

Brush pile for wildlife

should be used on plantings.
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INVASIVE PLANT MANAGEMENT - IMPLEMENTATION REQUIREMENTS AND SPECIFICATIONS
An invasive plant management protocol, Best Management Practices for Priority Invasive Plants in the Lower
Hudson Valley by Kristen Bell Travis and Erik Kiviat shall be followed for the management of all invasive plants. This
photocol focuses on the following species found in Irvington Woods (and these methods can be adapted for similar
species not found on the list):
•
Norway maple (Acer platanoides)
•
Tree-of-heaven (Ailanthus altissima)
•
Garlic mustard (Alliaria petiolata)
•
Japanese barberry (Berberis thunbergii)
•
Oriental bittersweet (Celastrus orbiculatus)
•
Black swallowwort (Cynanchum louiseae)
•
Bell’s honeysuckle (Lonicera × bella)
•
Stiltgrass (Microstegium vimineum)
•
Mile-a-minute (Persicaria perfoliata)
•
Common reed (Phragmites australis)
•
Knotweed (Polygonum cuspidatum and P. × bohemica) Multiflora rose (Rosa multiflora)
Renovation Method: Competing invasive plants will be chemically/mechanically controlled. Cut brush and
branches shall be left in small piles to create nesting habitat for bees and other wildlife.
Operation: Success of the practice shall be determined by evaluating post-treatment regrowth of target species
after sufficient time has passed to monitor the situation and gather reliable data. Length of evaluation periods will
depend on the species being monitored, proximity of propagules (seeds, branches, and roots) to the site, transport
mode of seeds (wind or animals) and methods and materials used.
Maintenance: Following initial application, some regrowth, resprouting, or reoccurrence may be expected.
Spot treatment of individual plants or areas needing re-treatment should be completed as needed while woody
vegetation is small and most vulnerable to desired treatment procedures.
A complete copy of Best Management Practices for Priority Invasive Plants in the Lower Hudson Valley by
Kristen Bell Travis and Erik Kiviat can be found in the appendix.
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Recommendations - General Urban Forestry Administrative
Irvington’s broad support structure is in place to ensure the long-term support of the project past its completion
date. The recommendations of the Forest Management Plan will guide planning and budget development on the
Village level, as well as informing the work of the Village’s Recreation department and committees. The Irvington Woods
Committee, which boasts 16 members, brings energy to educating and involving the community. Irvington’s Green Policy
Task Force created a Forest Health Subcommittee in November 2020 recognizing the essential environmental benefits of
trees, and launched the Vine Squad, whose inaugural event on December 1 was a Thank Nature Day to lop tree- strangling
vines in an act of Thanksgiving celebration. While its role is not specific to the Irvington Woods, Irvington also has a Tree
Commission charged with the review, regulation and inspection of any activity affecting trees that might adversely affect
the health, safety and general welfare of the community including commercial or residential trees. The Tree Commission,
which reviews requests for tree removal permits, replanting requirements, and tree care after a storm, has implemented
a practice of guiding residents required to replant trees towards native species that are likely to thrive in their location.
Documents concerning current Village Legislation and Urban Forest Management Planning can be found in the
appendix.
Irvington has done much to develop its urban tree and forest management, below are recommendations to further
improve and enhance management in relation to this project and beyond:

ARBORIST STAFFING AND VILLAGE BOARD, INVENTORY AND PLAN REVIEW
Create a position (or train a current employee) for someone with proper education in arboriculture/ silviculture to
bring modern forestry techniques to the management of the urban forests in Irvington. Routine maintenance of urban
forest databases of information will allow the Village to monitor the changing condition of the urban forest, and to make
adjustments to ensure that steady progress with our goals for the urban forest.
Charge the Irvington O’Hara Nature Center and Department of Recreation and Parks to have more involvement with
this project and other urban forestry projects on all public land, including parks and street trees. An updated mandate will
lend support and input to decisions taking place throughout Irvington Woods and the Village as a whole..

Train a Staff member to have Arborist Credentials (ISA)
Successful stewardship of a thriving urban forest requires the in-house expertise of a certified arborist who has
clearly defined responsibility at the O’Hara Nature Center or Department of Recreation and Parks for overseeing the urban

[Image] (left)

Crew working with Arborist.
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forest (planning, training and supervision, scheduling, developing further Department of Recreation and Parks protocols, etc.)
• The Arborist will lead an O’Hara Nature Center or Department of Recreation and Parks crew specifically trained to
provide the necessary work force to improve the trees of Irvington Woods.
• Provide training opportunities to ensure that the arborist stays current regarding the BMPs of the urban forest and
other green infrastructure.
• Coordinate tree planting and tree care performed by the staff of the O’Hara Nature Center or Department of
Recreation and Parks, or by consultants..

Update the tree inventory and maintain an up-to-date database:
• Develop a process for regularly sharing information between O’Hara Nature Center, Dept. of Recreation and
Parks, Irvington Woods Committee, and other groups regarding plantings, removals, and trends in tree conditions.
• Charge the Irvington Woods Committee with developing a process (to be approved by the Village ISA Arborist) that
will use the public or coordinated citizen volunteers to help gather information on tree status.
• Undertake periodic sampled inventories, beginning no later than five years from the adoption of this plan, focused
on a particular planning issue or concern.

SET ADDITIONAL PLANTING TARGETS FOR PROGRESS ON THE URBAN FOREST:
•The O’Hara Nature Center and Department of Recreation and Parks will work with the Irvington Woods Committee to
set additional future planting targets and priority planting areas for all urban forest areas within Irvington Woods.
• Determine the metrics that will be used to measure progress towards goals for an expanded urban forest (for example;
canopy, number of trees, overall biomass, number of streets in compliance with Village ordinances, large species
trees percentage; native species vs. invasive species; environmental, social, & economic benefits) and adopt
targets for those metrics.

PROMOTE PLANTING NATIVE SPECIES TREES AND SHRUBS ON ALL LAND, PUBLIC AND PRIVATE
• This strategy adds resiliency to the Village’s urban forest in anticipation of Global Climate Change.
• Encourages wildlife and pollinator habitat.
• "Near Native" and species adapted to the region can be planted as well.

BASE FORESTRY PRACTICE ON CURRENT SCIENTIFIC INFORMATION
• Draw on local or regional resources for expert recommendations (Cornell Cooperative Extension,, NYS DEC, NRCS,
Soil and Water Conservation District, and others)

FIND AND LEVERAGE RESOURCES AND FUNDS FOR URBAN FOREST IMPROVEMENT
With the knowledge that the benefits from trees far outweigh the costs, mobilize financial and human resources,
public and private, to preserve and expand our urban forest.

LEVERAGE VILLAGE FUNDS WHENEVER POSSIBLE BY APPLYING FOR MATCHING GRANTS
The DEC and the Arbor Day Foundation are two likely possibilities for matching grant opportunities.
• Apply for the next round of DEC funding, for a grant to fund tree planting
• Research and apply for other federal, state, foundational or private environmental stewardship grants

ENGAGE CIVIC PARTNERS TO PARTICIPATE IN PLANTING PROGRANS OR CAMPAIGNS

TO

FIND CREATIVE WAYS TO INCENTIVIZE CITIZENS, DEVELOPERS, BUSINESS OWNERS, AND HOMEOWNERS
EXPAND AND PRESERVE THE URBAN FOREST
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CONTINUE TO BUILD A PARTNERSHIP WITH AND NEGOTIATE WITH THE UTILITY COMPANY
• Plant and maintain a diversity of species trees wherever possible – planting small species when necessary
(line conflicts, etc).
• In areas that there is a utility ROW engage the utility to aid in tree management.

PROMOTE COMMUNITY AND GRASSROOTS EFFORTS
Engage the public in the care and stewardship of our urban forest. Build public-private partnerships to achieve
the Village’s goals.
• Raise awareness - through education, collaboration, and the exchange of information—among stakeholders
about the value and needs of the urban forest.
• Engage with the Village’s property owners, local businesses, developers and the design community,
and Village boards to promote the goals for the urban forest
• Educate the public about the rationale behind project goals/objectives, best management practices,
and the tree/shrub/herbaceous planting lists.
• Bring focus to Village tree plantings by bundling them into campaigns that will attract the public’s
interest. Generate energy and interest by announcing planting or greening campaigns and invite public participation.
Educate the public about the value and needs of the urban forest
• Produce and distribute information through educational brochures and web-based media.
• Develop user-friendly sources of tree information for the O’Hara Nature Center and Department of
Recreation and Parks, or other Village entities to distribute.
• Encourage the public to value diversity and to eliminate invasive species trees and shrubs from the
Village.
• Plan future tree plantings to anticipate the demands of global climate change.
Encourage direct citizen stewardship
• Encourage and incentivize private planting & maintenance and planting or maintenance partnerships
with the Village.

[Image] (right)

Volunteers lopping invasives and using
a weed-wrench to pull invasive plants
up by the roots.
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• Organize community planting days and trained citizen pruning teams.
• Train volunteers to assist the O’Hara Nature Center and Department of Recreation and Parks with
care of young trees and monitoring the health of the urban forest. Consult with other cities who have
used citizen volunteers successfully to glean knowledge.
• Utilize citizen scientists and researchers to inform and support Village efforts.
• Solicit citizen input for planning, prioritizing, and updating the tree inventory
• Utilize citizen scientists and researchers to inform and support Village efforts.
• Solicit citizen input for planning, prioritizing, and updating the tree inventory
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Conclusion
Restoration of Irvington Woods to a healthy eastern woodland must begin with a full understanding
of its deteriorating condition, which is in large part triggered by the combination of overpopulation of deer,
competing invasive plants, and light on the forest floor. As recently as twenty-five years ago, the Woods had
dense bramble, shrubs, and vegetation at ground level. A diversity of species lived in the understory and
the next generation of trees was nurtured there. In the last two decades, however, the deer have decimated
almost everything native from six feet high down to ground level. Deer browse is a severe threat to the
woods, as the next generation of trees is consumed before they can mature. Therefore, a whole ecology
of species that existed in the understory is gone. Lack of understory has allowed invasive vines, shrubs,
and trees to proliferate, further jeopardizing the health of the ecosystem. Outside of their native habitats,
without any pests or other control measures, these invasive plants have established and proliferated rapidly,
extirpating native flora and threatening fauna that relies on the native plants. The large native trees in the
forest edges and in the southernmost section of the Irvington Woods are also thinning and dying, as invasive
vines smother and topple them. As trees fall, the remaining trees are even more susceptible to being felled
by strong winds, and the increased sunlight reaching the forest floor has exacerbated the invasive plant
problem, giving a competitive advantage to the sun-loving, deer-browse resistant invasive plants.
Considering the severe deer over-browse in Irvington Woods, a maintenance schedule is recommended
of that includes site interventions (tree planting, invasives removal, a temporary deer exclusion fence, etc.),
to restore the forest and promote regeneration of native species, resulting in healthier, more self-sustaining
urban forest (Doroski et al. 2018). Recent studies have also shown that, compared with unrestored sites,
improvements in species diversity, greater forest structure complexity, and evidence of the regeneration
and retention of native tree species is found in restored sites (Simmons et al. 2016, Johnson and Handel
2015). Using what has been learned in these exemplar studies, we can confidently progress forward with the
restoration of Irvington Woods through similar site improvements.
This Communtiy Forest Management Plan outlines a process to restore Irvington Woods. The restoration
process will begin with the removal of invasive plants threatening to overrun the forest. After these plants
have been controlled, select native trees, shrubs, and herbaceous plants will be planted to restore diversity
and aid in the regeneration of the forest. In one particularly affected section of forest, a temporary deer
exclosure fence will be erected to keep the deer population from over-browsing the understory and
decimating native plants.
In order to catalyze and create the capacity required to implement this plan over the longterm, the Plan
offers additional general administrative recommendations as well.

CONCLUSION
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Thanks
This project is an ongoing collaboration between DEC forestry professionals, public and
private individuals, and various civic and volunteer organizations.
Special thanks goes to the people, Village Departments and Boards, and organizations making
this project possible, including:
FILL IN
FILL IN
FILL IN
FILL IN
FILL IN
FILL IN
FILL IN
FILL IN
FILL IN
FILL IN
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Current Urban Forest Management Planning Documents and
Legislation of the Village of Irvington
See attached documents
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Soil Map Unit Description
See attached document
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Best Management Practices
See attached document or website link:
Travis, K.B. & E. Kiviat. 2016. Best Management Practices for priority invasive plants in the Lower Hudson Valley: Report to the
Lower Hudson Partnership for Regional Invasive Species Management. https://www.lhprism.org/document/2016-hudsonia-bestmanagement-practices-common-invaders.
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Forest Inventory Data (i-Tree Eco, contemporary forestry)
See attached file
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Hazard Tree Data
See attached file
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RISK TREE INVENTORY,
FOREST CRUISE &
COMMUNITY FOREST MANAGEMENT PLAN

LBS (Land Beyond the Sea) Ecological, on behalf of the
Village of Irvington, NY has prepared this Community
Forestry Management Plan as a technical and planning
document for trees and forest stands located within
Irvington Woods.
As a technical guidance document, the Community Forest
Management Plan identifies current conditions of trees and
forested areas within the Woods. As a planning document,
the Community Forest Management Plan provides a
baseline of information regarding the issues, opportunities,
and constraints for Urban Forestry in Irvington Woods, and
identifies and provides management recommendations.
Ultimately, the purpose of this document is to provide a
framework within which the Village of Irvington can wholly
manage the forest and trees of Irvington Woods.
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Adopted 10/1/2012
LOCAL LAW 7 OF 2012
AMENDING THE TREE PRESERVATION CHAPTER
OF THE CODE OF THE VILLAGE OF IRVINGTON
Be it enacted by the Board of Trustees of the Village of Irvington as follows:
Section 1:

Chapter 202, Tree Preservation of the Code of the Village of Irvington, is hereby
amended by deleting the current chapter in its entirety and replacing it with the
following:
Chapter 202
TREE PRESERVATION
§ 202-1.

Legislative intent.

The Village of Irvington finds that the existence of trees within the Village makes
a fundamental contribution to the health, safety and general welfare of Irvington
citizens and the community at large. Trees, in addition to their aesthetic benefits,
are essential to riparian habitat, wildlife, energy conservation, temperature
moderation and the healthy ecology of the area; trees help improve air quality and
reduce global warming. These benefits to the community and environment
increase as trees mature. Maturation of trees protects surface water quality,
provides shade, offers windbreaks, controls water pollution by reducing soil
erosion and flooding, offers a natural barrier to noise, yields advantageous
microclimates and fundamental ecological systems. Trees, together with shrubs,
contribute to property values of residential and commercial establishments, and
preserve and enhance the natural beauty and appearance of the Village and its
historic, non-urban character.
Our community’s investment in its tree resources has accrued over many years.
This investment can be rapidly squandered by indiscriminate damage to and
destruction of trees, especially mature and/or specimen trees and shrubs.
Unregulated destruction of trees and unacceptable pruning practices cause barren
and unsightly conditions, increase municipal expense to control drainage and soil
erosion problems, impair the stability and value of developed and undeveloped
property and negatively impact the health, safety, environment, ecosystems and
general welfare of the inhabitants of the Village of Irvington.
This ordinance establishes policies, regulations and standards necessary to ensure
that the Village will continue to realize the benefits provided by our trees. The

provisions of this ordinance are enacted to:
A.

Control and regulate the indiscriminate cutting and destructive or
excessive pruning of trees.

B.

Increase species and age diversity of our tree population to provide
long-term stability of the aggregate canopy and ecosystem by requiring
re-planting when trees are removed.

C.

Preserve our trees and the non-urban appearance of our Village by
encouraging owners of existing homes, vacant lands and commercial
parcels to save or replace mature tree species when developing their
parcels.

D.

Protect public trees in municipal parks and easements.

E.

Facilitate Village stewardship of air, water, land and living resources, to
sustainably protect the environment for the use of this and future
generations.

§ 202-2.

Definitions.

For the purposes of this chapter, the following words shall have the following
meanings:
BUILDING INSPECTOR – Building Inspector of the Village of Irvington or
his/her designee.
CERTIFIED ARBORIST – An individual who has obtained knowledge and
competency in arboriculture or forestry through an accredited body such as the
International Society of Arboriculture (ISA) arborist certification program, the
American Society of Consulting Arborists, the New Jersey Society of Certified
Tree Experts, the State of Connecticut Department of Environmental Protection or
the New York State Cooperating Consultant Forester Program.
CERTIFIED ARBORIST REPORT – A report prepared by a Certified Arborist
containing specific information on the tree(s) and/or shrubs to be removed,
including, but not limited to: species, size, location, condition, structure, height,
crown integrity, crown spread, age, pruning history and presence of pests or
disease. The report shall include the arborist’s name, address, business
affiliation, certification information and signature.
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CRITICAL ROOT ZONE (CRZ ) – The area containing the volume of roots
necessary for maintenance of tree health and stability. The CRZ is determined as
a circle with a diameter calculated from the Diameter at Breast Height (DBH)
using the equation: (DBH X 1.5) X 2, which typically extends beyond the Dripline
of the tree (defined below).
DBH (DIAMETER AT BREAST HEIGHT) – A standard measurement of tree
size taken by measuring the diameter of the trunk at a height of 4.5 ft above
ground level. Guidelines for determining DBH in some of the more complicated
situations are as follows:
A.

If the tree has branches, bumps or forks that interfere with DBH
measurement, measure below that point and record the height at which
DBH was determined.

B.

If the tree is growing vertically on a slope, measure DBH from the uphill
side of the slope.

C.

If the tree is leaning, measure DBH in the direction of the lean.

D.

If the tree splits into several trunks close to the ground (i.e. has a
multi-stemmed or low-branched habit), the DBH of the tree is the sum of
the DBH of each trunk.

DESTRUCTIVE PRUNING PRACTICES – Pruning of a mature tree in ways that
are in violation of Best Practices, as defined by the American National Standards
Institute Guidelines for Tree Pruning [ANSI A300 Part 1]. Destructive Pruning
Practices include, but are not limited to, tree topping, defined as cutting back large
diameter branches to stubs, and removal of more than 25% of a tree’s canopy.
DOWNED TREE – A tree that has fallen over or is broken and is lying on the
ground or on a structure.
DRIPLINE – The outermost limit of the canopy of a tree as delineated by the
perimeter of its branches and which, extended perpendicularly to the ground,
encloses the tree.
GIRDLING - An activity that removes or injures the bark of a tree trunk, typically
extending around much of the tree’s circumference.
HAZARDOUS TREE – A tree that exhibits serious defects, that is, obvious and
visible signs that the tree is failing and that it presents an imminent threat to the
health and safety of persons, property, power lines or places where people gather.
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Examples of serious defects include, but are not restricted to, one or more of the
following conditions:
A.

Excessive damage by an act of God, usually a weather event such as
windstorm, lightning strike or flooding, with major broken branches, split
trunk, large cracks or other defects that cannot be corrected by pruning.

B.

Severe cracks in the main stem or in branch unions that penetrate deeply
into the wood of the tree.

C.

Advanced decay associated with cracks, branch unions, cavities in the tree
or root flares and buttress roots. Evidence of fungal activity including
mushrooms, conks, and brackets growing on root flares, stems, or
branches can be indicators of advanced decay.

D.

Leaning beyond 45 degrees from vertical with evidence of recent root
exposure, soil movement or soil mounding.

E.

Supported solely by the action of another tree or object.

LANDSCAPE PLAN – A drawing of subject property showing the locations,
quantities, species, varieties and sizes of trees and/or shrubs to be planted. The
plan may also include the locations of existing trees and other landscape features.
PREFERRED SPECIES LIST – A list of tree or shrub species for various sites
and conditions, including such characteristics as “under wires”, “native”,
“urban/street tree”, maintained by the TPC.
PROTECTED SHRUB -- An established shrub, colony or area of shrubs and
brushland that is deemed to include rare or endangered plant species, serves as a
visual buffer, or provides important wildlife and/or environmental benefits and
services. Such services include, but are not limited to, habitat, native food
source, riparian buffer, forest conservation buffer or location on a steep slope.
PROTECTED TREE -- Any of the following:
A.

A tree with a DBH of eight (8) inches or more, regardless of location.

B.

A tree with a DBH of three (3) inches or more located in a Wetland,
Watercourse Buffer or Watershed Buffer (as defined elsewhere in Village
Code).

C.

A tree with a DBH of three (3) inches or more located on a Steep Slope (as
4

defined elsewhere in Village Code).
D.

A tree that has been planted as a specific requirement of Site Development
Plan approval or as part of a previous Replanting or Restoration
Agreement.

E.

A tree of Historic or Unique Value to the Village (as defined herein).

F.

A tree with a DBH of three (3) inches or more designated by the New
York State Department of Environmental Conservation as a protected
native plant for our region.

PUBLIC PROTECTED TREE – Any of the following:
A.

A tree with a DBH of 8” or more located on lands owned by the Village or
land upon which easements are imposed for the benefit of the Village.

B.

A tree, regardless of size, planted in a designated tree well or curbside in
the public right of way.

REPLANTING AGREEMENT – A written agreement between the property
owner and the TPC specifying types and sizes of trees and/or shrubs to be planted
as replacements for those that have been removed.
RESTORATION AGREEMENT – A written agreement between the property
owner and the TPC specifying types and sizes of trees and/or shrubs to be planted
as replacements for those that have been removed in violation of this chapter.
TPC APPLICATION – A completed form entitled “Tree Removal Permit
Application” available from the Village Clerk or the Village website, to be
submitted by any party wishing to remove one or more Protected Trees or Shrubs
as outlined herein.
TREE OR SHRUB OF HISTORIC OR UNIQUE VALUE -- A tree or shrub
with unique or noteworthy characteristics or intrinsic value, including, but not
limited to: species, age, location, historical significance, ecological value, or
incomparable or irreplaceable aesthetic benefit to the community or environment.
Examples include:
A.

“Champion” tree listed on an accredited tree registry, or shown to be of
comparable size to such listed tree.

B.

Rare or endangered species on federal or state lists.
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C.

Specimen tree or shrub exhibiting qualities such as noteworthy leaf color
or shape, peeling bark, floral display, fruit, overall form or habit, unique
wildlife habitat support, or rarity.

The TPC maintains a list of Trees and Shrubs with Historic or Unique Value; such
list should not be deemed all-inclusive or complete.
TREE PRESERVATION COMMISSION (TPC) – A committee constituted by
the Village Board of Trustees composed of volunteers with appropriate expertise
to evaluate TPC Applications in accordance with the Irvington Tree Preservation
Code and to provide such expertise to the Village Board of Trustees, Planning
Board or any other Village officials as requested.
TREE REMOVAL PERMIT – A permit approved by the TPC and duly issued by
the Village Clerk or designee pursuant to the terms of this chapter. The permit
consists of a written letter acknowledging which trees have been approved for
removal and is accompanied by a Permit Sign to be posted publicly. The permit
may also include additional compliance requirements such as a Replanting
Agreement or Landscape Plan.
TREE RISK ASSESSMENT – A determination of the extent to which a tree is
hazardous using an industry-wide rating scale taken from “A Photographic Guide
to the Evaluation of Hazard Trees in Urban Areas” published by the ISA. Risk is
rated by evaluating the probability of failure of the tree, its size and the targets that
could be damaged if it fails. An ISA Tree Hazard Evaluation Form is available
from the TPC.
UTILITY DISTRIBUTION LINE VEGETATIVE MANAGEMENT – The
procedure by which electrical utility companies manage potential or existing
conflict between power lines and vegetation, thereby minimizing tree-related
power outages. While most vegetative management involves tree trimming, trees
that pose hazards to power lines because of ill health, proximity to the lines or
other problems may be determined to be hazardous by the utility’s arborist and be
removed.

§ 202-3.

Allowable activities.

A Tree Removal Permit is not required for:
A.

Removal of any tree not regulated by this chapter.

B.

Removal of a Downed Tree.
6

C.

Routine pruning or trimming of a tree to maintain health and natural habit.

§ 202-4. Regulated activities; permit required for removing Protected
Trees and Shrubs.
A.

No person, firm or corporation shall purposely, carelessly or negligently
cut down any Protected Tree or Shrub, or take any action that will result in
the cutting down of any Protected Tree or Shrub unless a Tree Removal
Permit is obtained, as provided in this chapter.

B.

Notwithstanding any other provision of this chapter, where Protected Tree
or Shrub removal is proposed in connection with any site plan or
subdivision application submitted to the Planning Board for approval,
Protected Trees or Shrubs may be removed from the affected property only
in conjunction with and subsequent to the approval by the Planning Board
of a final subdivision plat or final site development plan.

§202-5.
A.

Granting of Tree Removal Permits.

Permits for the removal of Protected Trees or Shrubs may be granted
under the following circumstances:
(1)

The Protected Trees or Shrubs are in severe decline, diseased or
damaged such that they cannot, or should not, be saved.

(2)

The removal of the Protected Trees or Shrubs is otherwise
necessary due to their health or physical condition, according to
good and accepted arboricultural practices. To this effect, a written
statement describing the condition of the tree from a Certified
Arborist is required as part of the permit application, unless
explicitly waived by the TPC.

(3)

The Protected Trees or Shrubs present an unacceptable risk to the
person or property of the owner, to the public, to public property or
to the person or property of an adjoining property owner. A Tree
Risk Assessment should be performed and documented by a
Certified Arborist. Circumstances must be such that defects
cannot be remedied by reasonable pruning or cabling of the tree.

(4)

The Protected Trees or Shrubs are healthy but cause undue
hardship by substantially interfering with a permitted and intended
7

use of the property. No report from a Certified Arborist is
required for a healthy tree. However, the applicant should supply
a description of the intended use and why the Protected Trees or
Shrubs present an undue hardship.
B.

Replanting Agreements: The TPC, as a condition of granting a Tree
Removal Permit, may require the applicant to replace any Protected Tree
or Shrub that is the subject of the application with one or more new tree(s)
or shrub(s), in accordance with tree valuation criteria. (See § 202-11:
Tree Valuation.) The Replanting Agreement must be signed by the
homeowner before a permit will be issued. A Replanting Agreement may
also be required if a cumulative total of ten (10) or more tree removals are
requested for a single property within a twelve (12) month period.

§ 202-6.

Procedural requirements for Tree Removal Permits.

A.

TPC applications must be made in writing according to rules and
regulations set forth by the Village Clerk’s office. The permit fee shall be
as set from time to time by the Board of Trustees and must be paid upon
submission of the application.

B.

Where the removal of five or more trees is planned, a Landscape Plan
indicating the species and location of replacement plantings must also be
attached to the application.

C.

Applications for Tree Removal Permits shall be referred by the Village
Clerk to the TPC, which shall review and decide the applications within 30
days of receiving all required information. Failure of the TPC to respond
by the end of the review period results in automatic approval and permit
issuance.

D.

The application for a permit gives implicit permission for members of the
TPC to enter onto the applicant's property to inspect Protected Trees or
Shrubs. No advance notification of inspection visits will be given unless
specifically requested by the property owner. Such on-site inspections
shall be conducted at a reasonable time of day. TPC members may be
accompanied by a Certified Arborist and photos may be taken for purposes
of site documentation.

E.

The TPC decision and comments will be provided to the homeowner in
writing by the Village Clerk.
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F.

If the TPC approves the permit, the Village Clerk will issue both the
permit and a permit sign for public posting on the site at a location clearly
visible from the street. The sign must be posted at least three (3) business
days before tree removal begins. Permits must be available on site for
presentation to TPC members, Building Inspector or police upon request
while the removal is in progress.

G.

Tree Removal Permits expire six months after the approval date.

§ 202-7.
A.

B.

Emergency removal of Protected Trees.

The provisions of §202-6 above shall not apply for the removal of a
Hazardous Tree under the following Emergency Procedure:
(1)

A TPC Application designated as an Emergency Removal is to be
filed with the Village Clerk, including required fees.

(2)

A waiting period lasting until the end of the next business day is
required before removal action is taken. This waiting period
allows time for one or more TPC members to evaluate the tree and
communicate their findings to the Village Clerk. If approved, the
Village Clerk will issue a permit. Failure of the TPC to respond
by the end of the waiting period results in automatic approval and
issuance of a permit.

(3)

The waiting period may be waived if a Certified Arborist
determines that the tree must be removed immediately for safety
reasons, and within five business days the Village Clerk is notified
in writing that an emergency removal action has taken place.
Such notification shall be by means of filing a post facto TPC
Application, with required fees, containing sufficient
documentation of the emergency event, including a statement from
a Certified Arborist or other qualified expert and a written
explanation of the circumstances and conditions that gave rise to
the need for immediate emergency removal, and shall be
accompanied by photographic documentation of tree before and
after removal.

Removal of a Protected Tree based on an unreasonable reliance on this
Emergency Procedure, as determined by the TPC, shall be a violation of
this chapter.
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C.

The Emergency Procedure will be waived:
(1)

(2)

§ 202-8.

When a tree is determined to be dangerous by a police officer,
firefighter, Public Works official or civil defense official acting in
their professional capacity during or in the aftermath of
catastrophic events or states of emergency.
When tree removal is determined to be necessary by fire
department personnel actively engaged in fighting a fire.

Prohibited activities.

No person, firm or corporation shall purposely, carelessly or negligently take any
action that will result in killing, destroying or significantly degrading the
immediate or long-term viability of any Protected Tree or Shrub. Such actions
include, but are not limited to:
A.

Removal of a Protected Tree or Shrub without a permit.

B.

Destructive Pruning Practices.

C.

Use of climbing spikes, nails or hooks, except for the purpose of total tree
removal in compliance with the requirements of this chapter.

C.

Girdling or partial girdling or other significant bark damage.

D.

Compaction of CRZ due to construction or other activity. Disallowed
activity within the CRZ includes: traversal, access or parking by
construction vehicles; manual construction activities excluding
landscaping (unless specifically authorized by an approved site
development plan); excavation and stockpiling of materials.

E.

Installation of impervious surfaces over more than 25% of root zone.

F.

Severing or trenching through more than 25% of the root zone.

G.

Grade change exceeding three (3) inches within the CRZ.

H.

Poisoning in any manner.
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§ 202-9.

Public Protected Trees; Utility Distribution Line Management.

A.

Public Protected Trees may be removed only by a Village department or
agency, or by a firm or individual retained or duly authorized by the
Village. Removal of or damage to a Public Protected Tree by any other
person, firm or corporation is a violation of this chapter.

B.

A TPC application is not required for the Village to remove a Public
Protected Tree, but notification of nearby property owners shall occur
before a Public Protected Tree is removed (except in cases of emergency)
by posting a sign on the subject tree(s) for a period of at least three
business days before removal. Information such as an arborist report and
any test results leading to the Village Department’s decision for tree
removal shall be made available to Village residents upon request.
Documentation of Public Protected Trees that have been removed shall be
forwarded to the TPC.

C.

In the case of tree removal as a part of Utility Distribution Line Vegetation
Management, performed by the utility company’s contractors, TPC
applications and permit signs are not required. A list of trees slated for
removal by the utility shall be forwarded to the TPC before tree removal
begins.

§ 202-10.
A.

Penalties for violations.

Fines. Any person, firm or corporation that removes or causes to be
removed Protected Trees or Shrubs without first obtaining the required
Tree Removal Permit, or who causes irreparable damage to a Protected
Tree in accordance with this chapter, or otherwise violates this chapter
shall be guilty of a violation and upon conviction may be subject to fines
including:
(1)

Mechanical damage to a Public Protected Tree, such as knocking
over, breaking or uprooting the tree, bark tearing, limb breakage,
tree well damage or damage to the tree roots caused by a vehicle:
up to $500 per violation.

(2)

Violations affecting a Protected Tree or Shrub or Public Protected
Tree: up to $500 per violation.

(3)

Violations affecting a Protected Tree or Shrub within a
conservation easement, wetland, watercourse or designated buffer
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area: up to $1,000 per violation.
(4)

Violations affecting a Tree or Shrub of Historic or Unique Value:
up to $2,000 per violation.

(5)

Other violations of this chapter: up to $2,000 per violation.

(6)

Fines may be doubled if additional violations occur while an
appeal process is pending.

(7)

Each tree or shrub shall be considered a separate violation.

(8)

Both the property owner and the tree removal contractor may be
held in violation and fined separately.

B.

A Restoration Agreement may be required in addition to any fines
associated with the violation.

C.

Restoration Agreements. Any person, firm or corporation that removes or
causes to be removed Protected Trees or Shrubs without first obtaining the
required Tree Removal Permit, or who cause irreparable damage to a
Protected Tree in accordance with this ordinance, may be subject to a
Restoration Agreement.
(1)

The Restoration Agreement may mandate planting one or more
replacement trees or shrubs on the property that are of like quality
and size to those removed in violation of this ordinance. If
like-sized replacement is not practical, replacement with a specific
quantity of smaller-sized trees or shrubs may be required, as
determined by an analysis of numbers and types of trees removed.
(See § 202-11: Tree Valuation.)

(2)

When on-site restoration is determined by the TPC to be
impractical or undesirable, an equivalent monetary value amount
may be paid into the Village General Fund.

(3)

To assist the TPC in determining the elements of the Restoration
Agreement, the services and reporting of a consulting arborist or
horticultural consultant may be required. Fees for consultant
services will be the responsibility of, and billed to, the violator.

(4)

Restoration planting shall be completed within 6 months of
execution of the Restoration Agreement. The applicant shall
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contact the Village Clerk within ten (10) business days after
restoration work has been fully completed so that a final site
inspection can be carried out. If seasonal planting requirements
prevent the timely completion of restoration, the timeline may be
extended by the TPC or the Building Inspector.

D.

(5)

No Certificate of Occupancy shall be issued by the Building
Inspector until the restoration work is completed to the reasonable
satisfaction of the Building Inspector, subject to conditions as he
shall prescribe.

(6)

If trees included in the Restoration Agreement fail to survive for a
period of two calendar years following planting, they shall be
replaced by the property owner with identically specified plants
unless a modification of the Restoration Agreement is obtained via
TPC review and approval. Said replacement shall be within 60
days following written demand from the TPC for such
replacement, or within an extended period of time as may be
specified. Should the property owner fail to replace the trees
pursuant to demand within the required period of time, they may be
subject to penalties as set forth in this chapter.

Bond Requirement. A bond to be approved by the Village Attorney may
be required by the TPC in support of the Restoration Agreement to
guarantee its expeditious fulfillment or to ensure that the new plantings are
maintained for a period of two years. Failure to meet the agreed-upon
plant sizes and species, timeline or maintenance requirements may result
in forfeiture of the bond.

§ 202-11.

Tree valuation.

A.

In the case of non-violation conditions, Tree Valuation is defined as
“equivalent diameter inches”, i.e. a 20” DBH tree would be deemed
equivalent to up to 20” caliper of replacement trees. Replacement trees
are suggested by the TPC based upon the Preferred Species List. The
numbers, sizes and types of trees required for replacement will be specific
to each situation.

B.

In the case of violation conditions, or to determine any bond requirement,
the Tree Valuation calculation may include a dollar value estimate for
trees that were too large to be replaced directly. This is achieved using
the industry standard “trunk method” formula written by the Council of
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Tree and Landscape Appraisers. This formula takes into account four key
factors: size, species, condition and location.

§ 202-12.

Appeals.

Any person or entity that is the subject of any decision under this chapter may
appeal such decision by notifying the Village Clerk and scheduling a meeting with
the TPC. If the issues cannot be resolved, further appeal can be made to the
Village Board of Trustees by giving written notice of such appeal to the Village
Clerk. The decision of the Village Board of Trustees on any such appeal shall be
deemed to be the final decision of the Village of Irvington.

§ 202-13.

Tree Preservation Commission.

A.

The Village Board of Trustees hereby creates a Tree Preservation
Commission (TPC), which shall consist of no fewer than five members to
be appointed by the Board for two-year terms, and no more than three such
terms shall expire in any single year. TPC members shall be Village
residents and shall have general knowledge of trees and shrubs and their
planting and maintenance. TPC members shall receive no compensation
for their services. A Chairperson shall be selected by the TPC and
approved by the Board of Trustees.

B.

Responsibilities and duties of the TPC shall include:
(1)

Site visits to evaluate the conditions of trees and shrubs subject to
TPC applications.

(2)

Permit approval or disapproval based on their findings.

(3)

Specification of Replanting or Restoration Agreements.

(4)

Review and documentation of violation conditions.

(5)

Participation in the appeal process as outlined herein.

(6)

Education of Village residents about tree preservation, tree risk
assessment, appropriate tree choices for given site conditions and
any other aspects of tree stewardship.

(7)

Advising Village boards, committees or departments on
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tree-related matters.
(8)

Reviewing Site Development Plans or Environmental Impact
Statements upon request by the Planning Board.

(9)

Consulting with the DPW regarding utility vegetation management
or street tree issues.

C.

The TPC shall meet monthly or as often as necessary in a public meeting
to conduct pertinent business and shall act promptly on applications and
appeals. All procedural determinations and decisions made by the TPC
shall be by a majority vote; in an emergency determinations can be made
by the Chairperson. Determinations of the TPC shall be final, except that
they shall be subject to an appeal process, as provided herein.

D.

The TPC is authorized and empowered to obtain the advice of persons
qualified by reason of professional training in the growing and maintaining
of trees and shrubs upon prior approval of anticipated costs by the Village
Administrator.

Section 2:

All ordinances, local laws, and parts thereof inconsistent with this local law are
hereby repealed.

Section 3:

This local law shall take effect upon filing with the Secretary of State.
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Preferred Deciduous Ornamental Trees
Village of Irvington, NY

The Irvington Tree Commission recommends the trees listed below as being good choices for homeowners’ landscapes. Many of these trees are
native, and some provide a very broad habitat for wildlife. We’ve chosen trees that we know are available in the Nursery trade and that are relatively
disease-resistant. This is by no means a comprehensive listing, but we hope will serve as a starting point for you when thinking about trees to plant.
We encourage you to do further research about whatever type of tree you choose to learn its characteristics in more detail.

DECIDUOUS ORNAMENTAL TREES: These relatively small ornamental trees are generally compact enough to be used as street trees or under
power lines or feed lines from the street to the house. They are prized for their flowers, foliage, interesting shapes, flower bud characteristics and bark.
As deciduous trees, they lose their leaves every fall, but many of them have striking fall color before the leaves drop. We heartily endorse the use of
small ornamental trees throughout your landscape, including in foundation plantings and in mixed screening borders. In some cases, we’ve listed
specific species or cultivars that we feel are the best choices.

*Carolina Silverbell

*Canada Red Chokecherry

*Black Tupelo

Accolade Cherry

Common Name

Malus cultivars

Halesia tetraptera

Prunus virginiana
‘Canada Red Select’

Nyssa sylvatica

Prunus X 'Accolade'

Botanical Name

15-20’

20-30’

20-25’

30-40’

20-25’

Mature
Size

Special Characteristics

* Indicates native plant

Crabapple

A cross of Prunus sargentii (Sargent cherry) X Prunus subhirtella (Higan cherry), this
cultivar has semi-double pink flowers in early spring, attractive reddish-brown bark,
and is more disease-resistant than many other types of cherry. It has an upright,
vase-shaped habit. It needs full sun, and doesn’t like wet feet.
One of our most beautiful native trees, it has a pyramidal form and a slow growth
rate; spectacular fall color, changing from fluorescent yellow to orange to scarlet to
purple; doesn’t mind wet feet; can tolerate full sun to semi-shade.
This cultivar of the native cherry has showy white flowers in spring, dark red fruit and
foliage that matures to dark maroon in summer. It has an upright habit with a full
crown, and was selected for its disease resistance (including resistance to Japanese
beetles), bright maroon leaf color, relatively fast growth rate, well-distributed
branches and straight trunk. It needs full sun and doesn’t like wet feet.
White bell-shaped flowers in pendulous clusters in April/early May; flowers emerge
before or with the leaves; native understory tree so it tolerates shade and doesn’t
mind moist soil. Wide-spreading low-branched tree with a broad, rounded crown.
As a whole, flowering crabapples are susceptible to a wide variety of different
diseases, so care must be taken to chose a disease-resistant named cultivar.
Different cultivars also have different shapes – some are upright and vase-shaped
and others are “lollipop” trees – only choose what is appropriate to your space.
Crabapples flower pink, white or red in spring then develop fruit in fall that often
persists into winter; some cultivars have yellow fruit. Crabapples need full sun!
Recommended cultivars: ‘Prairiefire’ with red-pink large flowers, orange fruit. reddish
new foliage and an oval-to-rounded shape; ‘Royal Raindrops’ with pink flowers, red
fruit persisting into winter, purple foliage and orange fall color, and an upright
spreading shape; ‘Snowdrift’ with white flowers, orange fruit, bright green foliage and
a rounded dense shape.
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Goldenraintree

*Franklinia

Fragrant Snowbell

*Eastern Redbud

Acer palmatum spp.

Koelreuteria paniculata

Franklinia alatamaha

Styrax obassia

Cercis canadensis

Lagerstromia indica X
faurei

20-30’

3’-20’

30-40’

10-15’

15-20’

15-25’

Semidwarf
(5-12’)
to
small
tree
size
(1225’)

Preferred Deciduous Ornamental Trees
Village of Irvington, NY

Japanese Maple

Styrax japonica

Crapemyrtle

Japanese Snowbell

These hybrids were introduced by the U.S. National Arboretum and are more coldhardy than L. indica, thus are suited to our climate. Crapemyrtle is one of the few
summer-flowering trees, with large lilac-like flowers from July-September in bright
shades of pink, magenta, purple, red or white. It has handsome gray bark exfoliating
to expose the underbark in many shades of brown, cream and russet. Since only the
hybrid forms are cold hardy, one should take care to plant only named cultivars.
Needs full sun and doesn’t like wet feet. Recommended cultivars: ‘Zuni’ is a semidwarf form with medium lavender flowers and dark red fall color; ‘Yuma’ has
lavender flowers and yellow-orange fall color; ‘Natchez’ has white flowers, cinnamoncolored bark and orange-red fall color; ‘Dynamite’ has cherry-red flowers and was
awarded the PHS Gold Medal in 2007.
Magenta buds open to pink flowers in early spring before the leaves appear; large
heart-shaped leaves turn yellow in fall and are unique in the landscape; flat-topped
form with spreading branches; tolerates shade but can also be in a sunny spot;
doesn’t mind moist soil. The cultivar ‘Forest Pansy’ has burgundy leaves and an
orange-purple fall color.
White fragrant flowers borne in 8” long drooping racemes in May-June. Flowers are
followed by large drupes that look like small Christmas ornaments hanging on the
tree. The tree has large leaves and smooth gray branches with numerous twists – a
conversation piece in the landscape. Part shade; doesn’t like full sun.
Showy white flowers in late summer and orange & red fall color; prefers full sun or
light shade. This native small tree is relatively rare, and is found only in the Nursery
trade and hasn’t been seen in the wild since 1790 – if you find one, plant it!
Large panicles of small yellow flowers cover the tree in midsummer; tolerates
drought, heat, and wind; has an irregular-to-rounded form; compound leaves turn
yellowish in fall.
These trees are prized for their colored foliage, slow growth rate, interesting leaf
shapes, spectacular fall color and artistic, irregular and often weeping habit. Lowgrafted weeping forms may only reach 2-3’ tall with a much wider spread; upright
growers range from 5’ – 20’. Considered specimens, Japanese maples are usually
quite expensive because they are so slow-growing. Most are for shade and will get
leaf burn in full sun. Note: it is important to know about the cultivar you are buying,
because there is considerable variability in leaf color and type as well as habit,
shape and mature size.
Clusters of white bell-shaped flowers borne on pendulous stems in May-June.
Japanese Snowbell is a much more delicate tree than Fragrant Snowbell, with
smaller leaves and more petite flowers. This tree should be planted where it can be
appreciated close at hand by the passerby. Part shade; tends to get crispy leaves if
planted in full sun without adequate irrigation.
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Magnolia

Kousa Dogwood

Japanese Tree Lilac

Japanese Stewartia

Asimina triloba

Magnolia spp. and
hybrids

Cornus kousa

Syringa reticulata

Stewartia
psuedocamellia

15-20’

10-35’

20-30’

20-25’

20-30’

Preferred Deciduous Ornamental Trees
Village of Irvington, NY

*Pawpaw

Large white flowers in July; beautiful yellow-red-dark reddish-purple fall color.
Outstanding flaky bark in shades of gray, brown and cinnamon. Low-branched or
multi-stemmed plants are the most prized. Part sun to shade – doesn’t do well in
blaring sun.
Showy cream-colored flowers resembling those of common lilac in early July; oval
habit; slow growth rate; resistant to powdery mildew; fall color essentially nonexistent but has shiny brown bark for winter interest; prefers full sun but tolerates
some shade; doesn’t like wet feet. Recommended cultivars: ‘Ivory Silk’ and
‘Summer Snow’.
Creamy white bracts develop in June, followed by pinkish-red fruits that look like
small soccer balls and persist into winter. Maroon fall color, and multi-colored graytan-brown mottled bark for winter interest. Upright vase-shaped habit – the lowbranched trees look almost multi-stemmed and are often more prized. Light sun –
moderate shade.
Magnolias are the harbingers of spring, with large to very large pink or white flowers
appearing before the leaves in April. In fact, sometimes the flowers are destroyed by
a late frost. For that reason, it’s best not to plant magnolias in the southern exposure
of your landscape, because that tends to be the warmest area and the buds may
develop earlier and be even more susceptible to frost damage. Magnolias have
beautiful smooth silvery bark and characteristic large fuzzy buds in winter. The most
commonly planted magnolias are M. X loebneri (Loebner magnolia; pink flowers,
beautiful upright tree), M. X soulangiana (Saucer magnolia; pink flowers; widespreading habit), M. stellata (Star magnolia; white fragrant flowers; usually a multistemmed shrub-like form), M. accuminata X M. denudata hybrids (Cucumbertree
magnolia crossed with Yulan magnolia – these are the yellow-flowered cultivars,
including ‘Butterflies’, ‘Elizabeth’, ‘Goldfinch’) and M. lilliflora X M. stellata hybrids
(Lily magnolia crossed with Star magnolia – these are the purple-red flowered “Little
Girl” cultivars, including ‘Ann’, and ‘Jane’). Prefer full sun but can tolerate light
shade.
Small tree with short trunk and spreading branches; somewhat droopy foliage with a
bit of a tropical look; small purple flowers in May just as the tree begins to leaf out
(hard to notice unless you’re looking); edible fruit 2-5” long with a custard-like
consistency and extremely rich in anti-oxidants. Will grow in full sun or moderate
shade; doesn’t mind wet feet. This native small tree is definitely underutilized – best
transplanted as a small (3-6’) container-grown tree; need to plant several different
varieties for best fruit production.
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*White Fringetree

*Sourwood

Seven-son Flower

*Serviceberry

Sargent Cherry

*Rutgers Hybrid Dogwood

Crataegus viridis
‘Winter King’

Chionanthus virginicus

Oxydendron arboreum

Heptacodium
miconioides

Amelanchier spp.

Prunus sargentii

Cornus florida X
Cornus kousa

20-30’

12-20’

20-30’

15-20’

20-25’

20-30’

15-25’

Preferred Deciduous Ornamental Trees
Village of Irvington, NY

Winter King Green Hawthorne

These are hybrids of the much-loved American dogwood that have been developed
to be resistant to anthracnose, the disease that affects native dogwoods throughout
the Northeast. The Rutgers hybrid dogwoods flower in spring a bit later than C.
florida but earlier than C. kousa, and their habits are more open and less vaseshaped than C. kousa. Full sun to shade – these are edge-of-the-woodland trees
that can light up the shade garden. ‘Stellar Pink’ has pink flowers; ‘Ruth Ellen’,
‘Constellation’ and ‘Celestial’ have white flowers, with ‘Ruth Ellen’ most resembling
C. florida.
Single rich pink flowers in late April-early May before the leaves emerge; one of the
most beautiful cherries in flower; relatively disease-resistant; wide-spreading habit;
polished reddish-chestnut brown bark; bronze-red fall color. Prefers full sun and
doesn’t tolerate wet feet (seedlings can be killed by 3-4 days of flooding).
White flowers in spring, followed by reddish-purple berries beloved by birds; beautiful
fall color; usually found as a multi-stemmed form; doesn’t mind wet feet and tolerates
shade.
Creamy white fragrant flowers in August – September borne in 6” long terminal
panicles, followed by fruit capsules that turn rose-purple and persist for weeks. One
of the few summer-flowering trees. The tree has an upright, loose, somewhat
irregular habit and is almost always multi-stemmed or low-branched. The bark
exfoliates to reveal the inner bark – a striking light tan color that stands out in the
winter. Leaves emerge early – a soft green – and mature to dark green. Doesn’t
mind wet feet; full sun to light shade.
Truly an all-season ornamental native tree, with drooping, fragrant white flowers
borne on panicles in late June-early July and persisting for 3-4 weeks. Spectacular
yellow red & purple fall color. Grayish-brown deeply furrowed bark. Pyramidal tree
with rounded top and drooping branches. Full sun to part shade; doesn’t like wet
feet.
Fragrant white flowers in spring; wide spreading habit. This native is an understory
tree, so it tolerates some shade and does well in moist soil – won’t tolerate drought
conditions.
The ‘Winter King’ cultivar has a lovely rounded habit with a dense, almost vaseshaped branching structure, creating a beautiful winter silhouette. White flowers in
spring; large, bright red fruits ripening in Sept – Oct and persisting into winter.
Purple and scarlet fall color. Thorns less prominent than the species – often absent.
Needs full sun and doesn’t tolerate wet feet.
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Preferred Evergreen Shrubs
Village of Irvington, NY

The Irvington Tree Commission recommends the shrubs listed below as being good choices for homeowners’ landscapes. Several of these shrubs are
native, and some provide a very broad habitat for wildlife. We’ve chosen shrubs that we know are available in the Nursery trade and that are relatively
disease-resistant. This is by no means a comprehensive listing, but we hope will serve as a starting point for you when thinking about what to plant.
We encourage you to do further research about whatever type of plant you choose to learn its characteristics in more detail.

Azalea

Common Name

Ilex X meserve var.

Rhododendron ssp.

Botanical Name

3-5’

8-12’

3-5’

Mature
Size

Special Characteristics

EVERGREEN&SHRUBS:&&Evergreen shrubs fall into 2 categories: “broadleaf” evergreens (glossy green smooth leaves) and “needled” evergreens (the
leaves are needles, as the name implies). These shrubs do not lose their leaves in the fall, meaning that they can block unwanted views and/or add
privacy and winter interest to the landscape. Since they are shrubs, their mature sizes are smaller than trees, usually well under 10’ tall. They are
prized for their foliage, spring flowers, or berries. In some cases, we’ve listed specific species or cultivars that we feel are the best choices.

Blue Holly

Buxus koreana X. B.
sempervirens hybrids

*"Indicates"native"plant

Boxwood

Small glossy green leaves with ½ - 2” flowers in May; flowers last for only a
couple of weeks; prefers part shade; slow-to-moderate growth rate; protect
from wind and direct sunlight in winter; will not tolerate wet feet. The habit of
azaleas in nature is open and irregular – they are not meant to be shaped or
sheared except in special situations (as in Japanese gardens). There are
many named varieties, usually incorporating the name of the hybridizer.
Some of the more well-known cultivars include: ‘Hino Crimson’, Blauuw’s
Pink’, ‘Stewartsonian’, ‘Mother’s Day’, ‘Delaware Valley White’, ‘Michael Hill’,
‘Girard’s Pleasant White’ and many more. ‘Conversation Piece’ is a compact
cultivar that doesn’t grow taller than 2’, so it can be used in the front of the
border, and flowers later than some of the larger azaleas.
Hybrids of Prostrate holly (I. rugosa) and English holly (I. aquifolium), these
broadleaf evergreens have shiny, spiny leaves and tolerate sun or part
shade and most types of soil. Female varieties set red berries that persist in
winter, but both male and female plants are needed for fruit set. Blue hollies
are so common in our area, though, that there is often a male within the
required range in someone else’s yard. Blue hollies can be shaped
successfully, and are often maintained in pyramidal forms. Recommended
cultivars: ‘Blue Maid’, ‘Blue Princess’ (slower growing), ‘Blue Prince’ (male
pollinator).
Boxwood is an extremely versatile broadleaf evergreen, tolerating full shade
or full sun and just about any soil condition. Boxwood is the ideal hedging
plant, very tolerant of frequent shearing and shaping. The best varieties are
hybrids of Littleleaf (Korean) boxwood and American boxwood, which keep
their green color in winter instead of turning a bronzy color – including
‘Green Gem’, ‘Green Mountain’ and ‘Green Velvet’.
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Japanese Andromeda

*Inkberry Holly

Creeping Juniper
(Groundcover types and
Spreading types)

Cherry Laurel

Ilex crenata

Pieris japonica

Ilex glabra

Juniperus spp.

Prunus laurocerasus

3-5’

3-5’

4-6’

1-5’

3-6’

Preferred Evergreen Shrubs
Village of Irvington, NY

Japanese Holly

A broadleaf evergreen with glossy dark green leaves and an upright vaseshaped growth habit; white flowers in early spring are not particularly showy;
its variable open habit makes it unsuitable for shearing or shaping, but adds
an element of motion and interest. Prefers shade. Recommended cultivars:
‘Otto Luyken’ is a compact form that grows about 3’ tall and 6’ wide;
‘Schipkanensis’ (or “Skip Laurel”) is a more upright and taller form, more
commonly used for screening. Note that Skip laurel is variably hardy in our
region, and in some winters most of the Skip laurels have died back
significantly. They are also very susceptible to winterburn. ‘Otto Luyken’ is
winter-hardy in our area, but also doesn’t do so well when exposed to full
sun and northern winds in winter.
These needled evergreens require full sun and can be divided into
groundcover and spreading types. They do not tolerate wet feet, and are
often used for steep banks or around buildings or stones where little else will
grow. Groundcover types are low-growers with wide-spreading habits and
include J. horizontalis cultivars ‘Bar Harbor’, ‘Blue Chip’ and ‘Wiltoni’ (Blue
Rug juniper), J. procumbens ‘Nana’ (Japanese Garden juniper) and J.
squamata ‘Blue Star’. Spreading types are taller than groundcover types,
with branches growing upwards and outwards, and include J. chinensis
cultivars ‘Hetzii’, ‘Pfitzeriana’ (Pfitzer’s juniper), sargentii (Sargent’s juniper)
and ‘Seagreen’.
Lustrous dark green small leaves; can tolerate shade and moist soil; can be
shaped and used for hedging (but coarser than shaped and sheared
boxwood). The best cultivars don’t become leggy, including ‘Compacta’ and
‘Densa’.
Broadleaf evergreen with an irregular “haystack” shape; can’t be shaped or
sheared successfully; Lily-of-the-Valley-like flowers in Apr – May; new
growth emerges bronze/red above the spent flowers; sun or shade, but may
need to be protected from direct winter sun and wind. Recommended
cultivars: ‘Dorothy Wycoff’, ‘Mountain Fire’ & ‘White Cascade’. X’Brouwer’s
Beauty’ is a hybrid of Japanese andromeda and Mountain andromeda (P.
floribunda).
Very commonly used for landscaping in our area, with a wide selection of
cultivars that can be used as foundation plants or hedges. Foliage very
similar to I. glabra – often hard to tell apart, esp. since some cultivars have
the same names! Can tolerate shade; more subject to winterburn than I.
glabra – benefits from a good winter mulch of its root zone. Recommended
cultivars: ‘Compacta’, ‘Helleri’ (a compact grower not exceeding 3’), ‘Hetzii’,
‘Schwoebel’s Upright’, ‘Steeds’, ‘Nigra’, ‘Chesapeake’.
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Preferred Evergreen Shrubs
Village of Irvington, NY

3-5’

2-4’

Kalmia latifolia var.

Sarcococca hookeriana

1-2’

*Mountain Laurel hybrids

Sarcococca
Microbiota decussata

2-4’

Rhododendron ssp.

Siberian Carpet Cypress
Skimmia japonica

3-10’

*Rhododendron

Skimmia

Chamaecyparis pisifera

Large-leaf
4-8’;
Small-leaf
2-5’

Threadleaf Cypress

Vigorous, slow-growing native broadleaf evergreen with large clusters of
small flowers appearing over a two-week period in mid-June. It prefers
some shade (native to the understory) but can tolerate sun and doesn’t mind
moist soil. The hybrids are more compact growers than the species, and
can even tolerate some shaping. Recommended cultivars: ‘Olympic Fire’,
‘Raspberry Glow’, ‘Sarah’ (but any of the hybrids are nice!). There are also
dwarf hybrids that grow to only 2-3’ tall, and are useful for foundation
plantings – ‘Elf’, ‘Little Linda’ and ‘Minuet’.
Rhodies are broadleaf evergreens that can generally be divided into largeleaf and small-leaf forms. The large-leaf forms have 3-10” flower heads in
May-June (after azaleas), and prefer partial shade. There are many
cultivars, with some of the most well-known ones being cultivars of the native
R. catawbiense (‘Roseum Elegans’, ‘Nova Zembla’, ‘Cunningham’s White’,
‘Boursault’. ‘Chionoides’). Another native is R. maximum (Rosebay
rhododendron), which grows in full shade and flowers later in June. Smallleaf forms have 1-6” flower heads in Apr-May, prefer full sun and often turn a
bronzy-eggplant color in winter. All rhodies need to be protected from
windburn in winter, and are difficult to prune without losing the next season’s
flowers.
A broadleaf evergreen with small shiny dark green leaves and subtle flowers
in very early spring are deliciously fragrant.
A needled evergreen with soft, flattened sprays of cedar-like needles;
tolerates part shade; turns purplish-brown in winter; does not like wet feet.
Beautiful as a spreading groundcover under a birch grove.
A beautiful broadleaf evergreen with a wide-spreading habit and glossy
green leaves. Both male and female plants exist; both are needed for berry
set. The red berries persist through the winter. Male plants usually have
showier flowers. Needs shade; will burn in full sun. Plants generally
available in the Nursery trade are usually quite small.
A needled evergreen shrub with a range of foliage colors and textures;
requires full sun; doesn’t tolerate wet feet. Common cultivars include:
‘Filifera Aurea’ (Golden Threadleaf Cypress), ‘Gold Mops’ (mounded,
somewhat irregular habit that is not amenable to being sheared), ‘Shiva’
(feathery blue-green foliage and upright pyramidal form). Note: it’s important
to know which of the many cultivars you are getting, because there is a lot of
variability in their mature sizes. Some that are commonly sold at small sizes
(like ‘Gold Mops’) are not dwarf forms and will grow substantially larger.
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Preferred Evergreen Trees
Village of Irvington, NY

The Irvington Tree Commission recommends the trees listed below as being good choices for homeowners’ landscapes. A few of these trees are
native, and some provide a very broad habitat for wildlife. We’ve chosen trees that we know are available in the Nursery trade and that are relatively
disease-resistant. This is by no means a comprehensive listing, but we hope will serve as a starting point for you when thinking about trees to plant.
We encourage you to do further research about whatever type of tree you choose to learn its characteristics in more detail.

EVERGREEN TREES: These trees, most of which are conifers (having cones & needles), do not lose their leaves in the fall. They are useful as
screening trees, meaning that they can block unwanted views and/or add privacy to the landscape. They are prized for their foliage, interesting shapes
and cones or berries. They are NOT shrubs- they are real trees! One of the biggest mistakes is to plant these evergreen trees too close together. Be
mindful of the fact that these trees easily become 20’ or more in breadth, so spacing them at least 10 ft apart is preferable. They can be planted in a
zig-zag grid pattern so that there are not large screening gaps. In some cases, we’ve listed specific species or cultivars that we feel are the best
choices.

Austrian Pine

*American Holly

Common Name

Picea pungens

Pinus nigra

Ilex opaca

Botanical Name

30-60’

40-60’

20-40’

Mature
Size

Special Characteristics

* Indicates native plant

Colorado Spruce

Evergreen leaves with spiny teeth; slow-to-moderate grower;
pyramidal growth habit when young, will become more wide-spreading
with age; red berries; requires male and female for fruit set; tolerates
shade (in fact is found in woodlands) but will have a much denser
habit in full sun. Recommended cultivars: ‘Cardinal’, ‘Jersey Delight’,
‘Jersey Knight’ (male), ‘Canary” has yellow berries.
Long, stiff straight needles are very dense. Pyramidal habit when
young, then developing into a large, broad, flat-topped tree. Useful for
screening or as a windbreak, but interesting enough in shape and
needle texture to be used as a specimen as well. Austrian pine is
considered to be a very hardy tree, tolerant of just about any kind of
soil as well as seaside conditions. However, in some parts of our
area, Austrian pines have been hit with Diplodia tip blight and pine
nematode and have experienced severe dieback. Particularly in areas
near the Long Island Sound where monocultures of these trees were
planted as windbreaks, many trees are now needing to be replaced.
Stout, rigid, sharp blue needles borne all around the stems; a relatively
slow-grower with a formal pyramidal habit. Native to the western US,
the species has green inner needles with only the most recent growth
being blue. The purely blue-needled variants are prized as
specimens. Needs full sun for needles to remain blue.
Recommended cultivars: ‘Bizon Blue’, ‘Fat Albert’ (more compact) and
‘Hoopsii’ are the bluest. Also comes in weeping forms and dwarf
forms.
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Preferred Evergreen Trees
Village of Irvington, NY

Concolor Fir (White Fir)

Abies concolor

20-30’

Long soft silvery-blue needles; conical habit branched to the base;
native to the western US, it is considered to be the best fir for eastern
climates; fairly slow-growing; doesn’t tolerate heavy clay; does best in
full sun. Recommended cultivar: ‘Candicans’.
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Limber Pine

Leyland Cypress

Japanese Cryptomeria

Hinoki Falsecypress

*Eastern White Pine

Picea abies

Pinus flexilis

X Cupressocyparis
leylandii

Cryptomeria japonica

Chamaecyparis obtusa

Pinus strobus

20-50’

40-60’ tall
with a 2530’ spread

30-50’

50-60’ tall;
20-30’
wide
60-70’ but
relatively
narrow

20-40’,
unless
dwarf

50-80’

Preferred Evergreen Trees
Village of Irvington, NY

Norway Spruce

Picea orientalis

Oriental Spruce

Long, green needles are soft to the touch; fast-grower; has a
pyramidal habit when young but becomes much more horizontally
wide-spreading as it matures. White pine will lose its bottom branches
as it grows, so even if it attains a height of 70’ in 25 years, it won’t be
functioning as a screen at ground/yard/patio level. Branches are quite
susceptible to breaking in wind storms. Can tolerate some wet and
some shade.
Flattened sprays of needles closely pressed together (not sharp) in
interesting whorling patterns; some cultivars have golden or bluish
needles; prized as specimens; dwarf forms are slower-growing and
often used in rock gardens; does best in full sun. Recommended
cultivars: ‘Cripsii’ (golden needles), ‘Fernleaf’ (dark green needles);
true dwarf is ‘Nana Gracilis’.
Dark green awl-shaped needles arranged in tight spirals give this
conifer a unique, graceful, and stately look. Prefers sun, but tolerates
some shade. Recommended cultivar: ‘Yoshino’.
Fine feathery bluish-green needles; fast grower (3’ per year!); will not
tolerate wet feet; prefers full sun; upright columnar-to-pyramidal form;
keeps its bottom branches fairly well; can be used for a hedge very
effectively.
Long, soft, dark bluish-green needles borne on tough flexible stems
that can actually be tied into knots without breaking! A slow grower
with a pyramidal habit, it is very adaptable and makes a beautiful
specimen; prefers full sun but will tolerate a bit of shade.
Recommended cultivars: ‘Extra Blue’ (intense blue needles);
‘Columnaris’ (upright form for tight spaces); ‘Vanderwolf’s Pyramid’
(twisted needles).
With bright green needles and a typical “Christmas tree” shape,
Norway spruce is the workhorse of screening evergreens in our area,
because it is relatively fast-growing in its youth, easy to cultivate and
keeps its bottom branches as it matures. It also tolerates some shade
and some wet feet.
Very short, lustrous green needles; dense, compact narrow pyramidal
habit; tolerates poor soil; prefers sun but can take some shade; great
alternative to Norway spruce! Recommended cultivars: ‘Atrovirens’
(open, elegant habit); ‘Skylands’ (golden needles).
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Upright Juniper (Chinese
Juniper)

Thuja occidentalis

Juniperus chinensis

20-30’ tall
but narrow

50-60’ but
narrow

Preferred Evergreen Trees
Village of Irvington, NY

*White Cedar (Eastern
Arborvitae)

Very short, closely-pressed sharp bluish-gray needles; erect narrow
conical habit (although some cultivars can be spreading groundcovers
forms – make sure you know what you’re getting!); requires full sun.
Recommended cultivars: ‘Hetzii Columnaris’, ‘Spearmint’ and
‘Wintergreen’ are columnar; ‘Kaizuka’ (‘Torulosa’ or Hollywood
Juniper) has twisted branches and a wider, more irregular habit.
Upright pyramid with flattened sprays of green needles borne on short
ascending branches with usually a single trunk. The single trunk is
one of the best ways to tell this native cedar from the other (more)
common arborvitae, Giant (Western) Arborvitae (Thuja plicata). Both
are used as screening evergreens in tight spaces, but the biggest
caveat to their use is that they are NOT deer-resistant!
Recommended cultivars: ‘Degroot’s Spire’ (very narrow and pointy for
a really architectural look), ‘Emerald Green’, ‘Nigra’, ‘Techny’ and
‘Wintergreen’ (‘Hetz Wintergreen’).
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D IVERSITY is what defines a healthy ecosystem.

Certain plants can

come to dominate the landscape because they can grow under virtually
any conditions, they spread or set seed prolifically, they have no
predators, or a combination of all of these properties. We need to
curb the spread of these “thugs” wherever possible.
,145'C@7F1?@6'D25'D@4336:'2:E'F7>84<6E'CH'$::'$F1657:G'"@;4:L37:',@66'-7>>45547:'.6>C6@'2:E'-6@34946E'#2:E5F286'
S654L:6@''

+(*0$Q'.$R#&'

Y#$-`'#(-I/,'

,*&&'()'P&$!&+'

.%&'),/(0(#"$1&*'

2"3$#$(),*&41"(%(%$('

.$/(#054*)(/0$**$+('

,145'3@66'>2H'<77M'<4M6'7?@':234;6'
>28<6' 3@665G' C?3' 43' 45' 2' 8@7<494F'
566E' 8@7E?F6@' 2:E' 6>435' 2'
F16>4F2<' 9@7>' 435' @7735' 3123'
4:14C435'316'L@7D31'79'7316@'8<2:35'
?:E6@'2:E'2@7?:E'43J''Q7?'F2:'36<<'
2' +7@D2H' >28<6' D16:' 43O5' <62;65'
2@6' 8@656:3' CH' C@62M4:L' 799' 2' <629'
2:E' <77M4:L' 97@' 2' D1436' >4<MH' 528'
<62M4:L'9@7>'316'536>'N'49'H7?'566'
316' D1436' 528' H7?O;6' >2E6' 2'
875434;6' "ST' ' *6>7;6' +7@D2H'
>28<6' 528<4:L5' 9@7>' H7?@'
<2:E5F286' D14<6' 316HO@6' 5>2<<' 37'
>2M6'@77>'97@'7316@'3@665J'

Y<2FM' <7F?53' 3@665' 12;6' 65F286E'
F?<34;2347:' 2:E' 566E' 9@66<HJ' ' ,16H'
L@7D' 23' <6253' WO' 86@' H62@' 2:E'
E6;6<78' 314FM635G' F17M4:L' 7?3' 7316@'
3H865' 79' 3@665' 2:E' 51@?C5J' ' ,16H'
C6F7>6' @2LL6EH' 2:E' 5F@2LL<H' D431'
2L6J'

,1656'3@665'D4<<'L@7D'?8'37'_O'4:'2'
54:L<6' 56257:' 2:E' 37<6@236' 2:H'
3H86' 79' 574<G' 24@' 87<<?347:' 2:E'
L6:6@2<<H' 17534<6' 6:;4@7:>6:3J''
,16H' 58@62E' 9@7>' 5?FM6@5' 25' D6<<'
25' 566E5G' 2:E' C6F2?56' 316H' L@7D'
57' 9253' 316H' F2:' 32M6' 17<E'
2:HD16@6' 2:E' C6F7>6' @2>82:3'
C697@6' H7?' M:7D' 43J' ' &;6:' 846F65'
79'@773'<693'C614:E'D4<<'58@7?3'4:37'
:6D'3@665J'

0"+%&S'&I(+Q.I/'

a$R$+&/&'Y$*Y&**Q'

a$R$+&/&'P(+&Q/I-`#&'

64"#7+4*)(/(04*'

8&'3&'$*)054#3&'9$$'

!"#$%&'():(,"#$%('

$<57' M:7D:' 25' AY?@:4:L' Y?51B' 97@' 435'
53@4M4:L'C@4L13'@6E'92<<'97<42L6G'3145'51@?C'
45'2'8@7<494F'566E'8@7E?F6@'2:E'37<6@2365'
Z?53' 2C7?3' 2:H' 3H86' 79' 574<G' 9?<<' 5?:' 7@'
9?<<'512E6J'',1?5'43'125'316'8736:342<'37'
32M6' 7;6@' D16@6;6@' 435' 566E5' <2:EG'
4:F<?E4:L' D4<E' 2@625G' D77E<2:E'
?:E6@537@H' 2:E' H7?@' 7D:' <2:E5F286T''
/34<<' 57<E' 4:' 316' +?@56@H' 3@2E6G' 3145'
51@?C'517?<E':73'C6'8<2:36ET'''

$<<' 97@>5' 79' C2@C6@@H' 2@6'
F7:54E6@6E' 4:;254;6J' ' ,145' 51@?C'
125' C66:' D4E6<H' ?34<4[6E' 4:' 316'
<2:E5F284:L' C?54:655' C6F2?56' 43' 45'
E66@K@654532:3' 2:E' F7>65' 4:'
8?@8<6K<62;6E' 2:E' L7<EK<62;6E'
97@>5J' ' "3' 2<57' 125' 2' C62?349?<' 92<<'
F7<7@'2:E'@6E'C6@@465J''P7D6;6@G'43'
37<6@2365' C731' 5?:' 2:E' 512E6G' 2:E'
65F2865' 37' E7>4:236' C731'
D77E<2:E5'2:E'>62E7D5J'''

.753' 97@>5' 79' 51@?C' 17:6H5?FM<6'
2@6' F7:54E6@6E' 37' C6' 4:;254;6' 4:'
7?@' 2@62J' ' Q7?' >2H' F7:54E6@' 316'
9<7D6@5' 37' C6' 8@633HG' C?3' 316'
51@?C' L@7D5' 8@7<494F2<<H' 4:' C731'
5?:' 2:E' 512E6G' 2:E' F2:' 7?3L@7D'
>7@6' ;2<?2C<6' :234;6' 8<2:35J' ' $:'
6\F68347:' 45' 316' :234;6' ,@?>863'
17:6H5?FM<6'
;4:6'
]!"#$%&'()
*&+,&'-$'&#*^' D431' 435' <2@L6'
7@2:L6451K84:M'2:E'H6<<7D'9<7D6@5'
N'43'125'2'<73'79'D4<E<496';2<?6J'

0653F16536@'-7?:3H'":;254;6'R<2:35'2:E'/7>6'$<36@:234;65'97@'316'*654E6:342<'#2:E5F286'
'
R2L6'!'

;'UVWXVUX'

$I,I.+'(#"!&'

.I#,")#(*$'*(/&'

R(*-&#$"+KY&**Q'

6/(&(9#4*)4+3&//(0('

2"*()+4/0$;/"'('

.+&/",*$*)3'&-$,&14#%4/(0('

$?3?>:' 7<4;6' 45' 2' 32<<' E6F4E?7?5'
51@?C' D431' 54<;6@H' ?:E6@54E65' 37'
316'<62;65G'<4L13'H6<<7D'9<7D6@5'2:E'
5>2<<' @6EE451K84:M' C6@@465J' ' ,145'
51@?C'8@696@5'9?<<'5?:'C?3'D4<<'L@7D'
4:'Z?53'2C7?3'2:H'574<'3H86G'L4;4:L'43'
316'2E;2:32L6'7;6@'>2:H'3H865'79'
:234;6' 51@?C5' 3123' 12;6' >7@6'
586F494F'12C4323'@6b?4@6>6:35J'

'
,145'45'7:6'79'316':2534653'<2:E5F286'
A31?L5B'C6F2?56'43'<77M5'<4M6'2'@756G'
43' F6@324:<H' 125' <735' 79' 317@:5G' 2:E'
?:<4M6' >753' F?<34;236E' @7565' 43'
37<6@2365' 512E6J' ' "3' 45' 2:' 6\3@6>6<H'
2LL@6554;6' 58@62E6@G' 6586F42<<H' 4:'
D77E<2:E5J''"3'97@>5'317@:H'314FM635'
3123' 2@6' E2?:34:L' 37' 32FM<6G' C?3' 49'
H7?' 12;6' 3145' 8<2:3' 4:' H7?@'
<2:E5F286G'H7?'517?<E'@6>7;6'43'CH'
F?334:L'43'C2FM'2:E'E4LL4:L'43'7?3'CH'
316'@7735J'

'
,145';4:6'125'H6<<7DG'L@66:'7@'<4<2F'
9@?435' 3123' @486:' 37' C@4L13' C<?6G'
D1436'7@'>2@C<6E'F7<7@5J'',16'9@?43'
>2H' <77M' C62?349?<G' C?3' 87@F6<24:K
C6@@H' 45' 2' 8@7<494F' L@7D6@' 3123'
F<4>C5' 2:E' 5>7316@5' 6\4534:L'
8<2:35J'

(*"&+,$#'Y",,&*/0&&,'

RI*R#&'#((/&/,*")&'

a$R$+&/&'`+(,0&&S'

<&/(*0'4*)"'3$%4/(04*'

!705'4+)*(/$%('$('

=(//",$():(,"#$%('

&254<H' @6F7L:4[2C<6' CH' 435'
H6<<7DK7@2:L6' 2:E' @6E' 9@?43' 4:'
92<<G' 43' 45' 2:' 6\3@6>6<H' 53@7:L'
F<4>C6@' 3123' D@285' 2@7?:E'
3@665'2:E'51@?C5G'L4@E<4:L'316>J'

,145'45'2'86@6::42<G'C?3'43'45'2'L@623'
31@623' 37' D63<2:E5J' ' 0431' 32<<'
>2L6:32' 9<7D6@5' 4:' >4EK37K<236'
5?>>6@G' 43' F7<7:4[65' E453?@C6E'
54365'2:E'4:;2E65'D63<2:E5G'D16@6'
43'F2:'F7>6'37'E7>4:236J'

,145'45'2'9253K58@62E4:L'4:;254;6'3123'
F7<7:4[65' E453?@C6E' 54365' 2:E'
4:;2E65'316'6EL6'79'316'D63<2:EJ''"3'
45' 6\3@6>6<H' 12@E' 37' 6@2E4F236G' 57'
H7?' 12;6' 37' C6' ;4L4<2:3' 2:E' M668' 23'
43T'

0653F16536@'-7?:3H'":;254;6'R<2:35'2:E'/7>6'$<36@:234;65'97@'316'*654E6:342<'#2:E5F286'
'
R2L6'"'

;'UVWXVUX'

%$*#"-'.I/,$*S'
.//$('$(),&0$"/(0('
%2@<4F' >?532@E' 45' 2' ?C4b?437?5' C46::42<' D66E' D431'
E4534:F34;6' 3@42:L?<2@' 37' 162@3K51286E' F72@56<HK377316E'
<62;65' 2:E' D1436' 9<7D6@5' 4:' 316' 56F7:E' 56257:J' ' "3' F2:'
2<57'C6'@6F7L:4[6E'CH'316'6@6F3'532<M5'79'E@46E'566E87E5'
8@6E7>4:234:L'4:'<236'5?>>6@J''%2@<4F'>?532@E'45'97?:E'
4:' E453?@C6E' 2@625G' 82@34F?<2@<H' 4:' >7453' 512E6E' 574<' <4M6'
@72E54E65G' 6EL65' 79' D77E<2:E5' 2:E' D77E<2:E' 3@24<5J''
,145' 8<2:3' F7>86365' E4@6F3<H' D431' :234;6' 58@4:L'
6816>6@2<' D4<E9<7D6@5' CH' >7:787<4[4:L' >7453?@6G'
:?3@46:3G'574<'2:E'582F6'@657?@F65J'

."#&K$K."+I,&'0&&S'
>&'*$%('$(),&';"/$(0('
,145'45'2:'6\3@6>6<H':253H'2::?2<';4:6'C6F2?56'43'
L@7D5' ;6@H' @284E<HG' 6:L?<94:L' 51@?C5' 2:E' 7316@'
;6L632347:J''"3'F2:'C6'@6F7L:4[6E'CH'435'E4534:F34;6'
5?8K51286E' 53@?F3?@65' 5?@@7?:E4:L' 316' 536>'
:7E65J' ' R<2:35' 3123' 2@6' 6:L?<96E' 4:' ;4:65' 2@6'
D62M6:6E' C6F2?56' 316H' E7:O3' L63' 2E6b?236' 5?:'
@62F14:L'3164@'97<42L6'97@'817375H:316545J''.4<6K2K
.4:?36'D66E'F2:'2<57'5>7316@'3@66'566E<4:L5J'

R1737'F@6E435c'
R17375'F7?@365H'79'.4557?@4'Y732:4F2<'%2@E6:'R<2:394:E6@G'I:4;6@543H'79'-7::6F34F?3'R<2:3'S232C256G'+6D'
a6@56H'$L@4F?<3?@6'&\86@4>6:32<'/32347:'2:E'045F7:54:'S683J'79'+23?@2<'*657?@F65J''$<<'4>2L65'2@6'@7H2<3HK9@66'
97@'2:H':7:K8@7943'7@'6E?F2347:2<'?565'3123'2@6'9@66'2:E'786:'37'316'8?C<4FJ''

http://www.mobot.org/gardeninghelp/plantfinder
http://www.hort.uconn.edu/plants/index.html
http://www.njaes.rutgers.edu/weeds/
http://www.dnr.wi.gov/invasives/

0653F16536@'-7?:3H'":;254;6'R<2:35'2:E'/7>6'$<36@:234;65'97@'316'*654E6:342<'#2:E5F286'
'
R2L6'#'

;'UVWXVUX'

/(.&'$#,&*+$,"!&/')(*',P&'*&/"S&+,"$#'P(.&(0+&*c
,16'8<2:35'<4536E'C6<7D'8@7;4E6'57>6'79'316'52>6'<2:E5F286'b?2<43465'25'316'4:3@7E?F6E'8<2:35'E65F@4C6E'2C7;6'
3123' 12;6' C6F7>6' 4:;254;6' 4:' 7?@' 2@62J' ' ,1656' 2<36@:234;65' 2@6' E654@2C<6' 3@665' 2:E' 51@?C5' 2:E' D4<<' 2EE' 37' 316'
E4;6@543H' 79' H7?@' <2:E5F286J' ' .2:H' 79' 316>' 2@6' :234;6G' 2:E' 2<<' 2@6' 5?LL6536E' 16@6' C6F2?56' 316H' 2@6' 6254<H'
F?<34;236EJ''P(0&!&*G':73'2<<'79'31656'8<2:35'2@6'E66@K@654532:3T''Q7?'517?<E'F7:5?<3'D431'H7?@'<7F2<':?@56@H'7@'
<2:E5F286'E654L:6@'37'94:E'7?3'586F494F5'F7:F6@:4:L'H7?@'2@62O5'E66@'12C435'2:E'977E'8@696@6:F65J''0123'97<<7D5'45'
CH':7'>62:5'2'F7>8@616:54;6'<4534:Ld'D6'24>'37'8@7;4E6'H7?'D431'4:584@2347:'37'E7'2EE4347:2<'@6562@F1'7:'8<2:35'
3123'H7?'>4L13'<4M6'37'12;6J''

'
*6E'.28<6'].%&')'43'4+^J'',@H'3145'3@66'37'32M6'316'8<2F6'79'+7@D2H'>28<65'N'43'37<6@2365'2'D4E6';2@463H'79'F7:E4347:5'2:E'125'
L7@L67?5'@6E'92<<'97<42L6J'

'
e)7@653'R2:5HO'*6EC?E']<&'%$*)%(#(1&:545'e)7@653'R2:5HO^J''$'C62?349?<':234;6'3@66'D431'<2@L6'162@3K51286E'<62;65'37'2EE'
C?@L?:EH'F7<7@'37'H7?@'<2:E5F286'E654L:J'
'

''
'
'
/32L17@:'5?>2F']254*)07,5$#(^J'',145':234;6'125'2'F72@56'28862@2:F6'54>4<2@'37'316',@66'79'P62;6:G'D431'<2@L6'F7>87?:E'
<62;65'2:E'584MH'566E162E5'86@54534:L'31@7?L1'D4:36@'37'8@7;4E6'977E'97@'C4@E5J'
'
0653F16536@'-7?:3H'":;254;6'R<2:35'2:E'/7>6'$<36@:234;65'97@'316'*654E6:342<'#2:E5F286'
'
R2L6'$'

;'UVWXVUX'

'

''
'
'
/12EC<7D'/6@;4F6C6@@H'].+&/(#%5$&')%(#(1&#*$*^J''',145':234;6'5>2<<'3@66'F2:'37<6@236'2'D4E6'@2:L6'79'12C43235'2:E'8@7;4E65'
2<<K56257:'4:36@653'37'316'<2:E5F286G'4:F<?E4:L'58@4:L'9<7D6@5G'C6@@465G'C62?349?<'92<<'97<42L6'2:E'4:36@6534:L'C2@MJ'
'
'

''
'
'
!4@L4:42'/D663584@6']?0&()-$'9$#$%(^J'',145':234;6'51@?C'F2:'37<6@236'5?:'7@'512E6G'45'@6<234;6<H'F7>82F3G'125'C62?349?<'92<<'F7<7@'
2:E'8@7;4E65'2:'6\F6<<6:3'2<36@:234;6'37'Y?@:4:L'Y?51'7@'a282:656'Y2@C6@@HJ'
'
'

''
'
'
+4:6C2@M']>57*"%(',4*)",4/$;"/$4*^J'',145'8?@8<6K<6296E'51@?C'F2:'2EE'>?F1K:66E6E'97<42L6'F7<7@'37'316'<2:E5F286'E654L:G'2:E'
8@7;4E65'2<<K56257:'4:36@653'25'D6<<'D431'9<7D6@5G'566EK162E5'2:E'>?<34KF7<7@6E'6\97<4234:L'C2@MJ'
'
'

0653F16536@'-7?:3H'":;254;6'R<2:35'2:E'/7>6'$<36@:234;65'97@'316'*654E6:342<'#2:E5F286'
'
R2L6'%'

;'UVWXVUX'

''
'
'
.7?:324:'#2?@6<']@(/+$()/(0$;"/$(^J'',145':234;6'6;6@L@66:'51@?C'L@7D5'4:'316'?:E6@537@HG'2:E':6D'1HC@4E5'2;24<2C<6'4:'316'
+?@56@H'3@2E6'532H'F7>82F3'6:7?L1'97@'2:H'2@62'79'H7?@'L2@E6:J'
'

''
'
'
Y733<6C@?51'Y?FM6H6'].&*%4/4*),('-$;/"'(^J'',145':234;6'51@?C'45'6\F6<<6:3'97@':23?@2<4[4:LG'125'4:36@6534:L'<2@L6'<62;65'2:E'
9<7D6@5'4:'5?>>6@J''"3O5'2'F7<7:HK97@>6@'3123O5':73'377'2LL@6554;6G'57'F7?<E'C6'8<2:36E'4:'2@625'D16@6'>?<349<7@2'@756G'
17:6H5?FM<6'7@'a282:656'M:73D66E'12E'C66:'<7F236EJ'
'
'

''
'''
'
Y62?3HC6@@H']<(//$%(',()1$%5"0"+(^J'',145'51@?C'45'2:'6\F6<<6:3'2<36@:234;6'37'R7@F6<24:KC6@@H'N'6;6:'>7@6'E@2>234F'C6F2?56'
435'C6@@465'2@6'2'532@3<4:L'2>631H53'8?@8<6T'')@?435'86@5453'4:37'D4:36@G'233@2F34:L'C4@E5J'
'
'

''
'
'
*?L752'*756'7@'Y62F1'*756']2"*()'49"*(^J''$<317?L1':73'25'@694:6E'25'1HC@4E'362'@7565G'3145'D4<E'@756'45'F2@69@66'2:E'2'L@623'
5?C5343?36'97@'>?<349<7@2'@756J''"3'45'<7:LKC<77>4:L'2:E'E6;6<785'C62?349?<'@756'1485'3123'86@5453'4:'D4:36@J'
0653F16536@'-7?:3H'":;254;6'R<2:35'2:E'/7>6'$<36@:234;65'97@'316'*654E6:342<'#2:E5F286'
'
R2L6'&'

;'UVWXVUX'

'

'
'
,@?>863'!4:6']<(+,*$*)'(1$%(#*^J'',145';4:6'45'233@2F34;6'37'1?>>4:LC4@E5'2:E'F2:'C6'2'D7:E6@9?<'5?C5343?36'97@'17:6H5?FM<6'
7@'(@46:32<'C4336@5D663J'
'
'

''
'
'
-2@7<4:2'$<<584F6']<(/7%(#054*);/"'$14*^J'',145'E6:56G'C?51H':234;6'51@?C'125'>2@77:'9<7D6@5'D431'2'C62?349?<'9@2L@2:F6'4:'
.2HG'2:E'L7<E6:'92<<'F7<7@J'
'
'

''
'
'
%@2H'S7LD77E']<"'#4*)'(%&+"*(^J'',145'>?<34K536>>6E'51@?C']F2:'C6F7>6'2'5>2<<'3@66^'45'37<6@2:3'79'Z?53'2C7?3'2:H'
F7:E4347:5'N'5?:'7@'512E6G'D63'7@'E@H'N'125'D1436'9@?43'3123'45'233@2F34;6'37'C4@E5'2:E'2'@6EE451K8?@8<6'92<<'F7<7@J'
'
'

''
'''
'
P4L1C?51'Y<?6C6@@H']A(%%$#$4+)%"'7+3"*4+^J'',145':234;6'51@?C'125'D1436'9<7D6@5'4:'58@4:L'3123'3?@:'4:37'@62<'C<?6C6@@465T''
,16'>7FM4:LC4@E5'2:E'F23C4@E5'D4<<'623'316>'97@'H7?T'',145'5<7DKL@7D4:L'F7>82F3'51@?C'2<57'125'2'C@4<<42:3'@6E'92<<'F7<7@J'',16'
86@96F3'5?C5343?36'97@'Y?@:4:L'Y?51T'
0653F16536@'-7?:3H'":;254;6'R<2:35'2:E'/7>6'$<36@:234;65'97@'316'*654E6:342<'#2:E5F286'
'
R2L6'''

;'UVWXVUX'

'
'

''
'
'
-7@:6<42:F16@@H'S7LD77E']<"'#4*)+(*^J'',145'5>2<<'3@66'45'37?L1'2:E'2E2834;6G'97@>4:L'F7<7:465J''"3'9<7D6@5'4:'62@<H'58@4:L'
C697@6'316'<62;65'6>6@L6G'316:'C62@5'E6<4F47?5'9@?435G'C6<7;6E'CH'C4@E5G'4:'>4EK5?>>6@J'',145'45'2:'6\F6<<6:3'F174F6'97@'2@625'
D16@6'M:73D66E'>2H'12;6'32M6:'7;6@J'
'

'
''''.77@'%@255'''''''''''''''''''''''''''''''''''+7@316@:'/62'(235''''''''''''''''''''''''#433<6'Y<?6536>''''''''''''''''''''''''''''''''''''')7?:324:'%@255'
'
(@:2>6:32<'L@25565'2@6';6@5234<6'2EE4347:5'37'316'<2:E5F286J'',16@6'2@6'<2@L6'F<?>8K97@>4:L'L@25565'<4M6'.77@'L@255']B"/$#('
('4#1$#(%&()e/MH@2F6@O^'3123'F2:'C6'?56E'4:'8<2F6'79'51@?C5J'',16@6'2@6'5>2<<6@'L@25565'3123'F2:'C6'?56E'4:'316'9@7:3'79'316'
C7@E6@'7@'4:'>25565G'<4M6'ED2@9'97?:324:'L@255']>&##$*&04+)(/",&%4'"$1&*^J'',16@6'2@6'>6E4?>K54[6E'L@25565'D431';6@H'
7@:2>6:32<'<62;65'2:EV7@'9<7D6@5G'<4M6'#433<6'Y<?6536>']/F14[2F1H@4?>'5F782@4?>^G'2':234;6'>62E7D'L@255'3123'3?@:5'2'
C62?349?<'F7886@'F7<7@'4:'92<<'2:E'+7@316@:'/62'(235']<5(*+(#05$4+)/(0$;"/$4+^G'2':234;6'L@255'D431'E@7784:L'566E'162E5'3123'
D4<<'L@7D'4:'512E6J'',16@6'2@6'2<57'L@25565'3123'D4<<'58@62E'25'L@7?:EF7;6@5'4:'316'D77E<2:E'L2@E6:J''"35'D7@31D14<6'37'E7'
57>6'@6562@F1'2:E'94:E'7?3'49'7@:2>6:32<'L@25565'F2:'D7@M'4:'H7?@'E654L:J'
'
'
R1737'-@6E435c'
'

R17375'F7?@365H'79'.4557?@4'Y732:4F2<'%2@E6:'R<2:394:E6@G'I:4;6@543H'79'-7::6F34F?3'R<2:3'S232C256G'Y@7M6:'
$@@7D'+?@56@H'4:'P2>E6:'-,'2:E'316'2?317@J''$<<'4>2L65'2@6'@7H2<3HK9@66'97@'2:H'7:<4:6'7@'6E?F2347:2<'?565'3123'
2@6'9@66'2:E'786:'37'316'8?C<4FJ''

http://www.mobot.org/gardeninghelp/plantfinder
http://www.hort.uconn.edu/plants/index.html
http://www.brokenarrownursery.com
'

0653F16536@'-7?:3H'":;254;6'R<2:35'2:E'/7>6'$<36@:234;65'97@'316'*654E6:342<'#2:E5F286'
'
R2L6'('

;'UVWXVUX'

!89!2:*;2)*8<<),;==!>>!;2)
)
*;4)01)2?*!9<)4<8<22!?@>)A(")8+.$B+%'$35)C(-+(D%+".)
)

4<8<22!?@>)3"+)/53%'.)'E3')F(-+)G3FH)+3FE)I+3"J))*E+IK"+)/53%'+B)(%F+L)&"(D)3%B)A5(D+"L).+').++BL)'E+%)
B$+)G3FH)$%)'E+)D$%'+")M(")&()B("-3%'NJ))*E+)A(55(D$%&)./"$%&)'E+I)./"(O')3%B)&()'E"(O&E)'E+)/"(F+..)355)
(#+")3&3$%J))P%5$H+)3%%O35.L)DE$FE)O.O355I)A5(D+")A(")-(%'E.L)/+"+%%$35.)(%5I)A5(D+")A(")3)A+D)D++H.J))>()
'E+$")('E+")QO35$'$+.L)$%)/3"'$FO53")A(5$3&+)F(5("L)'+R'O"+)3%B).$S+L)3"+)H+I)'()3).OFF+..AO5)B+.$&%J))4+"+%%$35.)
3"+)O.O355I)3)-3$%.'3I)(A)3%I)&3"B+%)(")-$R+B)G("B+"L)3%B)+#+"I(%+K.)35D3I.)5((H$%&)A(")%+D)3%B)+RF$'$%&)
/+"+%%$35.)'()'"I)(O'J))TO').(-+'$-+.)'E+)U'"$+B)3%B)'"O+V)3"+)/53%'.)'()A355)G3FH)(%L)/3"'$FO53"5I)$A)'E+I)3"+)
%3'$#+) '() (O") "+&$(%J) ) 23'$#+) /53%'.) .O//("') %3'$#+) D$5B5$A+L) .+"#$%&) 3.) 53"#35) A((BL) 3.) %+F'3") /53%'.L) 3%B)
.O//("'$%&)'E+)D$B+)#3"$+'I)(A)$%.+F'.)'E3')/"(#$B+)A((B)A(")G$"B.J))23'$#+)/53%'.)3"+)35.()3B3/'+B)'()(O")
+%#$"(%-+%'35)F(%B$'$(%.L).()'E+IK"+)3G5+)'()G+)"+.$5$+%')(%F+)+.'3G5$.E+BJ)
)
W+K#+)5$.'+B)G+5(D)(O")*(/)01)23'$#+)/+"+%%$35.J))*E+.+)3"+)/53%'.)'E3')E3#+)E$&E)D$5B5$A+)#35O+J))W+K#+)
FE(.+%) 'E+-) G+F3O.+) 'E+IK"+) "+53'$#+5I) O%XAO..IL) 3#3$53G5+) $%) 'E+) %O".+"I) '"3B+L) 3%B) G+3O'$AO5) 3.) D+55J))
*E+"+) 3"+) -3%I) ('E+") %3'$#+) /+"+%%$35.) (O') 'E+"+) Y) D+) +%F(O"3&+) I(O) '() B() AO"'E+") "+.+3"FE) '()
B+'+"-$%+)DE3'K.)G+.')A(")I(O")&3"B+%Z)
)
)
?)D("B)3G(O')G('3%$F35)%3-+.L)F(--(%)%3-+.)3%B)FO5'$#3".[)
)
W+K#+) 5$.'+B) 'E+.+) /53%'.) GI) 'E+$") G('3%$F35) %3-+L) D$'E) 'E+) F(--(%) %3-+) $%) /3"+%'E+.+.J) ) *E$.) $.)
G+F3O.+)$A)I(O)D3%')'E+)%3'$#+)/53%'L)I(O)E3#+)'()3.H)A(")'E+)./+F$A$F)G('3%$F35)%3-+)5$.'+B)G+5(DJ))*E+"+)
-3I) D+55) G+) -("+) 'E3%) (%+) F(--(%) %3-+) A(") 3) &$#+%) /53%'L) 3%B) 'E+"+) -3I) G+) %(%X%3'$#+) /53%'.) 'E3')
.E3"+)3)F(--(%)%3-+)D$'E)'E+)(%+)I(O)D3%'J)),O5'$#3".)3"+)%3-+B)#3"$+'$+.)(A)'E+)&$#+%)/53%')Y)$%)('E+")
D("B.)'E+IK#+)G++%)./+F$A$F355I).+5+F'+B)A"(-)'E+)%3'O"35)#3"$3%'.)(A)'E+)/53%')A(")3)F+"'3$%)QO35$'IL)5$H+)
5(%&)G5((-)'$-+L)G$&&+")A5(D+".L)F(5("+B)5+3#+.)+'FJ))23-+B)FO5'$#3".)3"+)O.O355I)3)G$')-("+)("%3-+%'35)
'E3%)'E+).'"3$&E')./+F$+.L)3%B)O.O355I)+3.$+")'()A$%B)$%)'E+)%O".+"I)'"3B+J))23-+B)FO5'$#3".)3"+).'$55)%3'$#+L)
3.)5(%&)3.)'E+I)E3#+)'E+)%3'$#+)./+F$+.)3.)'E+$").'3"'$%&)/($%'J)
)
)
)
)

!

!

!
"#$%&'(%)!*)+),'+-%-))M8+B),(5O-G$%+NJ))*E$.)$.)3)./"$%&XA5(D+"$%&)/+"+%%$35)'E3')'E"$#+.)$%).E3B+)3%B)D$55)
./"+3B)'E"(O&E(O')'E+)G("B+"J)))
)

!"#$%&'(%)*"++),(--$..$(%)

!

*(/)01)23'$#+)4+"+%%$35.)

43&+)0))))#)0611607)

))
)
!
"-*&'.%)-!%+*)/+)0))M>D3-/)-$5HD++BN)3%B)"-*&'.%)-!0$1'/2-))MTO''+"A5I)D++BNJ))*E+.+)3"+)'E+)'D()(A)'E+)
E355-3"H.)(A)'E+)GO''+"A5I)&3"B+%J))453%')'E+-)$%)AO55).O%J)
)
)

)
!
"-0'/!+23)'4)+(&%)')M2+D)<%&53%B)?.'+"NJ))\(OK55)"+F(&%$S+)'E$.)3.'+")3.)(%+)(A)'E+)-3$%.'3I.)(A)'E+)A355)
&3"B+%J) ) *E+) .(A') /O"/5+) F(5(") $.) .'"$H$%&) 3&3$%.') 3O'O-%) A(5$3&+) F(5(".J) ) !'K.) G+.') '() /$%FE) 'E+.+) G3FH) 3')
5+3.')(%F+)$%)+3"5I).O--+")'()/"+#+%')'E+)/53%')A"(-)G+F(-$%&)'(()5+&&IJ)
)
)

)
!
52/'2.-%-! 3'/0%*%&&)0)) M*$FH.++BNJ) ) *E+) %3'$#+) A("-) (A) '$FH.++B) $.) 'E+) (%+) D$'E) A$%+5IXFO') 'E$%) 5+3#+.) 3%B)
.-355).(A'XI+55(D)A5(D+".J))!')5$H+.)AO55).O%)3%B)D+55XB"3$%+B).($5J))*E+)'D()-(.')D$B+5I)/53%'+B)FO5'$#3".)3"+)
]=((%G+3-K)3%B)]^3&"+GKJ))*E+"+)3"+)-3%I)('E+")'$FH.++B)FO5'$#3".)(O')'E+"+L)$%F5OB$%&)'E(.+)D$'E)/$%H)
3%B)-3"((%)A5(D+".L)GO')'E(.+)3"+)%(')FO5'$#3".)(A)'E+)%3'$#+)./+F$+.J)
)

!"#$%&'(%)*"++),(--$..$(%)

!

*(/)01)23'$#+)4+"+%%$35.)

43&+)1))))#)0611607)

)
!
5%6%*%7$()! /)*'62-)) MTO&G3%+NJ) ) ;A'+%) (#+"5((H+BL) 'E$.) $.) 3) ./+F'3FO53") .E3B+) /+"+%%$35J) ) *E+) FO5'$#3")
]T"O%+''+K)E3.)B3"H)+&&/53%'XF(5("+B)A(5$3&+)3%B)&"(D.)$%)/3"')'()AO55).E3B+J))!')A5(D+".)$%)53'+).O--+")3%B)
A355L).+%B$%&)'355)A5(D+").'+-.)3G(#+)'E+)A(5$3&+)D$'E)/$%HX'$%&+B)B+5$F$(O.5IX.F+%'+B)G5((-.J)))
)
)

))
)
!
8%*'+0/)! '9%6))M`"$%&+B)T5++B$%&)C+3"')(") W$5B) T5++B$%&) C+3"'NJ) ) *E$.) F53..$F) .E3B+) /+"+%%$35) G5((-.) $%)
./"$%&) 3%B) E3.) $%'+"+.'$%&) G5O+X'$%&+B) A(5$3&+J) ) !A) I(O) D3%') '() /53%') 'E+) %3'$#+) A("-) $A) T5++B$%&) C+3"'L)
FE+FH)'E+)G('3%$F35)%3-+)(A)DE3')I(OK"+)GOI$%&L)G+F3O.+)%(%X%3'$#+)T5++B$%&)C+3"')$.)-("+).E(DI)'E3%)
'E+)%3'$#+L).()$')-3I)'+-/')I(OJ)
)
)

)))
!
:$.)02/%$6! .$/.$/'$6! -$1-.;! 6)*$&)0$6) Ma(+) 4I+) W++BNJ) ) *E$.) $.) 3%('E+") -3$%.'3I) (A) 'E+) GO''+"A5I)
&3"B+%L)3%B)F3%)G+)O.+B)$%)'E+)-+3B(D)(")'E+)"3$%)&3"B+%)3.)D+55J))!')/"+A+".)AO55).O%)3%B)'(5+"3'+.)D+')

!"#$%&'(%)*"++),(--$..$(%)

!

*(/)01)23'$#+)4+"+%%$35.)

43&+)_))))#)0611607)

A++'J))a(+)4I+)W++B)&"(D.)'()cK)'355)Y)3)-("+)F(-/3F')FO5'$#3")$.)F355+B)]@$''5+)a(+K)DE$FE)D$55)"+3FE)3)-("+)
-(B+.')_XbK)'355J)
)
)

)
!
<'&'+%$6! )$0$6+)&') MC+5+%K.) `5(D+") (") >%++S+D++BNJ) ) *E$.) /53%') A5(D+".) $%) -$BX.O--+") 3%B) D$'E) $'.)
("3%&+)A5(D+".)/"(#$B+.)3%)$%'+"+.'$%&)3BB$'$(%)'().(-+)(A)'E+)'"3B$'$(%35)/+"+%%$35).'3/5+.)5$H+)F3'-$%'L)
@3BIK.)-3%'5+L)53#+%B+")3%B)B3I5$5$+.J))453%')$%)AO55).O%J)
)

))
)
!
=21'&%)!*)/,%+)&%-)M,3"B$%35)A5(D+"N)3%B)=21'&%)!-%.>%&%0%*))M:"+3')T5O+)@(G+5$3NJ))T('E)(A)'E+.+)%3'$#+.)3"+)
'(O&E) 3%B) #+".3'$5+L) '(5+"3'$%&) dO.') 3G(O') 3%I) F(%B$'$(%.J) ) ,3"B$%35) A5(D+") $.) G+5(#+B) GI) EO--$%&G$"B.J))
*E+$")E3G$'.)3"+)3)G$')D++BIL).()/53%')'E+-)$%)'E+)G3FH&"(O%BJ)
)
)

)
!
?$,1'*@%)! 7$&(%,)) MT53FHX+I+B) >O.3%NJ) ) !%.'3%'5I) "+F(&%$S3G5+L) T53FHX+I+B) >O.3%) $.) 3) /(/O53") 3%B) F53..$F)
3BB$'$(%)'()'E+)/+"+%%$35)&3"B+%L)3BB$%&)3)D+5F(-+).E(')(A)I+55(DX("3%&+)$%).O--+")3%B)/"(-$%+%').++B)
E+3B.)$%)A355J))*E+)-(.')F(--(%5I)O.+B)FO5'$#3")$.)]:(5B.'O"-KJ))453%')$%)AO55).O%)A(")G+.')"+.O5'.L)3%B)G+)
3D3"+)'E3')'E$.)/53%')D$55)A("-)F(5(%$+.L).()$'K.)G+.')'()B$#$B+)$')+#+"I).()(A'+%)'()-3$%'3$%)B$#+".$'IJ)
)
!"#$%&'(%)*"++),(--$..$(%)

!

*(/)01)23'$#+)4+"+%%$35.)

43&+)b))))#)0611607)

)

))
)
!
A2&%,)(2! /$(2-)) M8(O&EX.'+--+B) :(5B+%"(BNJ) ) *E$.) $.) $B+355I) .O$'+B) A(") 'E+) G3FH) (A) 'E+) .O%%I) -$R+B)
G("B+")(")'E+)-+3B(DJ))!')&"(D.)'()_XbK)'355L)D$'E)3"FE$%&)/3%$F5+.)(A)I+55(D)A5(D+".)$%)A355J)))
)

))
)
!
B'/2+%*)-0/$6!3%/(%+%*$6)M,O5#+"K.)8(('NJ))?%('E+")'355)&"(D+")'E3')$.)$B+355I).O$'+B)A(")'E+).O%%I)-$R+B)
G("B+"L) 'E+) -+3B(D) (") 'E+) "3$%) &3"B+%J) ) !') &"(D.) _XbK) '355) D$'E) O/"$&E') A5(D+") DE$'$.EX/O"/5+) A5(D+")
./$H+.J)
)

!
!
4E('()F"+B$'.[)
4E('(.)F(O"'+.I)(A)=$..(O"$)T('3%$F35):3"B+%)453%'A$%B+"J))?55)$-3&+.)3"+)"(I35'IXA"++)A(")3%I)
%(%X/"(A$')(")+BOF3'$(%35)O.+.)'E3')3"+)A"++)3%B)(/+%)'()'E+)/OG5$FJ))

!
"##$%&&'''()*+*#(*,-&-.,/0121-"03$&$3.1#421/0,!
!
!

!"#$%&'(%)*"++),(--$..$(%)

!

*(/)01)23'$#+)4+"+%%$35.)

43&+)e))))#)0611607)

Preferred Large Deciduous Trees
Village of Irvington, NY

The Irvington Tree Commission recommends the trees listed below as being good choices for homeowners’ landscapes. Many of these trees are
native, and some provide a very broad habitat for wildlife. We’ve chosen trees that we know are available in the Nursery trade and that are relatively
disease-resistant. This is by no means a comprehensive listing, but we hope will serve as a starting point for you when thinking about trees to plant.
We encourage you to do further research about whatever type of tree you choose to learn its characteristics in more detail.

LARGE DECIDUOUS TREES: These large trees can serve as specimen trees or shade trees. They are generally prized for their shape and their
foliage, not for flowers. As deciduous trees, they lose their leaves every fall, but many of them have striking fall color before the leaves drop. Because
they are large trees, they are NOT recommended for use near power lines or under lines that come from the street to the house. Also take care not to
plant them too close to the house! In some cases, we’ve listed specific species or cultivars that we feel are the best choices.

‘Crimson King’ Norway
Maple

Asian White Birch

*American Hornbeam
(Musclewood)

*American Hophornbeam
(Ironwood)

*American Beech

Common Name

Fagus sylvatica

Acer platanoides ‘Crimson
King’

Betula platyphylla var.
japonica

Carpinus caroliniana

Ostrya virginiana

Fagus grandifolia

Botanical Name

30-70’

50-60’

40-50’

40-50’

20-30’

25-40’

50-70’

Mature
Size

Upright vase shape; beautiful smooth gray bark with prominent horizontal
lenticels; considered as a substitute for the American Elm; prefers moist soil.
Recommended cultivars: ‘Green Vase’ or ‘Village Green’.

Short trunk and open spreading crown; fast-growing; requires full sun; tolerates
moist soil; salt-tolerant and generally very adaptable; yellow fall color.
Recommended cultivars: ‘Shademaster’ or “Sunburst’.

Slow-growing; tolerates shade; will not tolerate wet feet.

Sturdy, imposing tree with smooth silvery bark, short trunk and wide-spreading
crown; does not tolerate wet or compacted soils.

* Indicates native plant

European Beech

Gleditsia triacanthos
inermis

50-80’

Special Characteristics

*Honeylocust

Zelkova serrata

Upright, fairly narrow vase shape; slow-growing; can serve as a formal element,
hedge or screen when planted in rows; tolerates heavy shade; golden fall color;
tolerates wet feet, even periodic flooding.
Thin, spreading branches with pure white bark on the trunk; a relaxed pyramidal
habit and a dominant central leader; adaptable to most soil types; will tolerate light
shade. Important note: ONLY the cultivar ‘Whitespire’ is resistant to the bronze
birch borer, which is endemic to our region and will kill other cultivars.
Rich maroon leaf color throughout the growing season; relatively slow-growing;
not considered to be invasive. Well adapted to all soil types; tolerates pollution
and can withstand hot, dry conditions better than Sugar Maple.
There is no finer specimen tree; densely pyramidal with branching low to the
ground and a majestic silhouette; doesn’t tolerate wet feet; many cultivars exist,
including weeping forms and varieties with burgundy-copper-colored leaves.

Japanese Zelkova
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*Sycamore (American
Planetree)

*Sugar Maple

*River Birch

*Red Maple

*Oak

Littleleaf Linden

Betula platyphylla var.
japonica

Platanus occidentalis

Acer saccharum

Betula nigra

Acer rubrum

Quercus subspecies.

Tilia cordata

40-50’

75-100’

60-75’

40-70’

40-60’

40-75’

60-70’

Preferred Large Deciduous Trees
Village of Irvington, NY

‘Whitespire’ Birch (Asian
White Birch)

!

!

!

Excellent shade tree; medium growth rate; yellowish fragrant pendulous flowers in
early summer; requires full sun; tolerates moist soil; quite pollution-tolerant.
Recommended cultivars: ‘Greenspire’ and ‘Prestige’.
Excellent wildlife habitat; several species don’t mind wet feet. Subspecies
include: Swamp White Oak (Q. bicolor) with a broad-rounded habit and widespreading branches, tolerates wet feet, requires full sun; Chinkapin Oak (Q.
muehlenbergii),named Municipal Tree of the Year in 2009, has an open rounded
crown, doesn’t tolerate wet feet, does best in full sun; Pin Oak (Q. palustris) with
a strongly pyramidal habit, relatively fast-growing, tolerates wet feet and even
occasional flooding; Red Oak (Q. rubra) with a rounded habit, fast-growing,
leaves turn russet brown to red in fall.
Medium-to-fast growing; many varieties have stunning red fall color; prefers moist
soil and tolerates wet feet. Recommended cultivars: ‘Autumn Blaze’, ‘Morgan’,
‘October Glory’, ‘Red Sunset’.
Cinnamon-colored exfoliating bark; fast-grower; can be topped; doesn’t mind wet
feet, or even periodic flooding; not drought-tolerant; resistant to bronze birch
borer. Recommended cultivars ‘Dura-Heat’ & ‘Heritage’.
A magnificent native tree, this is the one that turns yellow, orange and red all at
once in the fall. Sugar maples have been hard-hit by acid rain and require very
cold winters, so they are seen less commonly in our area these days. They are
also very sensitive to salt and should not be planted near the street or along a
driveway for that reason. Despite these caveats, they are tremendously beautiful!
Recommended cultivars: ‘Adirondack’, ‘Commemoration’, ‘Legacy’.
Very large tree with striking white mottled bark; doesn’t mind wet feet; susceptible
to anthracnose, leafspot and numerous insect infestations. If native to an area, do
not remove the tree(s); however, only plant new ones to match existing plantings.
Thin, spreading branches with pure white bark on the trunk; a relaxed pyramidal
habit and a dominant central leader; adaptable to most soil types; will tolerate light
shade. Important note: ONLY the cultivar ‘Whitespire’ is resistant to the bronze
birch borer, which is endemic to our region and will kill other cultivars.

!
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Native Shrubs
Village of Irvington, NY

The Irvington Tree Commission recommends the shrubs listed below as being good choices for homeowners’ landscapes. All of these shrubs are
native to northeastern North America, and most provide a very broad habitat for wildlife. We’ve chosen native plants that we know are available in the
Nursery trade and that are relatively disease-resistant. This is by no means a comprehensive listing, but we hope will serve as a starting point for you
when thinking about what to plant. We encourage you to do further research about whatever type of plant you choose to learn its characteristics in
more detail.

Chokeberry (Red or Black)

Blackhaw viburnum

Arrowwood Viburnum

American Elder

Common Name

Physocarpus opulifolius

Aronia arbutifolia; A.
melanocarpa

Viburnum prunifolium

Viburnum dentatum

Sambucus canadensis

Botanical Name

Special Characteristics

ORNAMENTAL NATIVE DECIDUOUS SHRUBS: These native shrubs lose their leaves in the fall, but many have striking fall leaf color. They are
prized for their foliage, flowers and berries, as well as for their wildlife habitat value. Because they are native, they support indigenous insects, birds
and other wildlife, and we encourage inclusion of at least some of these shrubs in different parts of your landscape, especially if you have a wildlife
buffer area, an edge-of-the-woodland area or a rain garden/wet area. The “downside” of some of these shrubs is that many of them have not been
hybridized by the Nursery trade to optimize their ornamental qualities, so their habits can be irregular, their bloom times short and their foliage
somewhat coarse – but try some of them anyway!

Common Ninebark

Multi-stemmed shrub with arching habit; purple-black fruit in Aug-Sept; fruit is good
for jellies, pie, wine and attracting birds; suckers profusely and can become quite
unkempt if left unmanaged; best in naturalized areas; does best in moist soil.
Multi-stemmed dense rounded shrub that forms colonies; white flowers in May-June
are not fragrant (to some their smell is unpleasant); striking blue fruits in late Sept –
Oct that are relished by birds; beautiful fall color; sun or part shade; tolerant of just
about any type of soil; very functional for our area. Recommended cultivars:
‘Chicago Lustre’, ‘Cardinal’.
Round-headed multi-stemmed shrub (or small tree) with stiff branches ; slowgrower; dark green leaves turn purplish-red in fall; white flowers in May; pink fruit
matures to black in Sept through fall; can be used to great effect in the mixed
border.
Distinctly upright habit; colony-forming; beautiful bright red fall color; red or black
fruit in fall persists into winter; very adaptable; tolerates wet feet; full sun to half
shade; best in masses; good for wetland reclamation. Recommended cultivars:
‘Brilliantissima’ (red chokeberry) and ‘Autumn Magic’ (black chokeberry).
Upright spreading shrub with peeling bark in many shades of cream-cinnamonbrown (hence the name “Ninebark); pinkish-white flowers in May-June maturing to
red. The best varieties of this shrub have burgundy, copper or golden foliage that
turns orangey-bronze in winter. Tolerates most types of soil; full sun to partial
shade; cut back in very early spring to manage its uneven habit. Recommended
cultivars: ‘Diabolo’ (deep burgundy-black leaves), ‘Coppertina’ (copper foliage),
‘Dart’s Gold’ (yellowish-green leaves).
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Pagoda dogwood

Northern Bayberry

New Jersey Tea

Mapleleaf Viburnum

Highbush Blueberry

Fragrant sumac

Common Witchhazel

Lindera benzoin

Cornus alternifolia

Myrica pennsylvanica

Ceanothus americanus

Viburnum acerifolium

Vaccinium corymbosum

Rhus aromatica

Hamamelis virginiana

Native Shrubs
Village of Irvington, NY

Spicebush

Large shrub (or small tree) with crooked spreading branches and an open crown;
beautiful architectural effect; smooth gray bark; fragrant yellow flowers in
November; beautiful yellow fall color; tolerates full sun to full shade; best used in the
naturalized mixed border.
Low, irregular-spreading shrub producing suckers from the roots; tolerates most soil
types; full sun to ¾ shade; excellent fast cover for banks, cuts and fills; can be used
for bank stabilization; beautiful orange-red-purple fall color when grown in sun; use
in masses.
Upright multi-stemmed shrub with a dense compact outline; slow-grower; really
excellent bright red fall color; white flowers in May become blueberries in July; the
berries attract birds, but you can use them on your cereal too! Tolerates full sun to
part shade; doesn’t mind wet feet as long as there’s not standing water. You need
3 different cultivars for optimal fruit production. Recommended cultivars:
‘Bluecrop’, ‘Blueray’, ‘Bounty’, ‘Jersey’, ‘Patriot’.
Low, sparsely-branched habit; colony-forming; extremely shade-tolerant; also
tolerant of dry soil (native to the understory); black fruit persists into winter; fall color
rose-pink, red and grape-juice-purple; use for naturalized areas.
Low, broad compact shrub; slow-grower; prefers dry soil but tolerates either sun or
shade; white flowers in Jun-Jul; very adaptable; great for hillsides.
Upright, rounded dense shrub with leathery green leaves; fall color unremarkable;
grayish-white fruit covered with a waxy coating in September, persisting until the
following spring; tolerant of most any soil type, including sandy soil and heavy clay;
excellent salt tolerance; excellent plant for massing; could be used in many poor soil
areas.
Spreading, horizontal, low-branched small tree or large shrub, with its branches
forming stratified tiers; fruit changing from green to red to blue-black in Aug; ridged
and furrowed gray bark; prefers some shade. Useful for naturalizing; adds an
interesting horizontal element.
Medium-sized native shrub with beautiful golden fall foliage and a dense fibrous root
system that is good for stabilizing disturbed areas. Greenish-yellow slightly fragrant
flowers in early spring; branches emit a pleasant spicy aroma when broken.
Females bear bright red fruit in Sep- Oct. Doesn’t mind moist soil but doesn’t like
wet feet and doesn’t do as well in very dry areas. Does best in full sun but can also
be planted at the edge of the woodland. Great for naturalizing, it can also become a
part of the mixed shrub border. Recommended cultivars (definitely buy them if you
can find them!): ‘Rubra’ (brick-red male-flowered); ‘Xanthocarpa’ (orange-yellow
fruit).
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Sweet pepperbush

Staghorn sumac

Clethra alnifolia

Rhus typhina

Native Shrubs
Village of Irvington, NY

Witherod viburnum; Smooth
Witherod

Viburnum cassinoides and
V. nudum (very closely
related so can’t really be
separated)
Ilex verticillata

Winterberry Holly

Large, loose open shrub with a somewhat scraggly look and velvety stems
resembling the horns on a male deer. Spectacular yellow-orange-scarlet fall color;
adaptable to many soil types but doesn’t tolerate wet feet. The fruit is an upright
panicle, bright crimson in early fall darkening to maroon in winter and beloved by
birds. Can be rejuvenated by cutting to the ground in late winter/very early spring.
Since it spreads by suckers, it needs to be sited carefully because it can be hard to
get rid of once established. Excellent for massing and naturalizing in waste areas –
also can be used to excellent effect as a backdrop for a grass garden. Cut-leaf
forms have great texture and even better fall color. Recommended cultivar (cutleaf
form): ‘Tiger Eyes’.
Oval, round-topped upright shrub with a relatively slow growth rate; colony forming;
late to leaf out in spring, but makes up for it with lustrous deep-green leaves in
summer and golden fall foliage; wonderfully fragrant white or pink upright flowers in
July – Aug last 6 weeks; full sun or shade; likes wet areas. Recommended
cultivars: ‘Hummingbird’ for white flowers, ‘Ruby Spice’, ‘Rosea’ or ‘Pink Spires’ for
pink flowers.
White flowers in Jun-Jul followed by fruit that changes from green to pink, then red
to blue, then finally black in September – sometimes all the different colors are
present in the same fruiting cluster; excellent fall color.

Oval-rounded shrub with dense branching; slow-grower; native to swamps; tolerates
part shade but does best in sun; the ornamental value is in winter when the
abundant red berries produced by female plants put on a show with snow as a
backdrop. Both male and female varieties are required for fruit set. Most effective
when planted in masses – at the edge of the pond or in wet areas of the landscape.
Recommended cultivars: ‘Winter Red’, ‘Berry Nice’ or ‘Red Sprite’ (females) and
‘Jim Dandy’ or ‘Southern Gentleman’ (males).
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Underwire Tree Recommendations for Residential Use
Village of Irvington, NY

The Irvington Tree Commission recommends the trees listed below as being good choices for homeowners’ landscapes. We’ve chosen trees that we
know are available in the Nursery trade and that are relatively disease-resistant. This is by no means a comprehensive listing, but we hope will serve
as a starting point for you when thinking about trees to plant. We encourage you to do further research about whatever type of tree you choose to learn
its characteristics in more detail.

UNDERWIRE TREES For Residences: Underwire trees are ones that are unlikely to conflict with overhead distribution lines, reaching a mature size of
only 15-25’ tall. In general, though, it’s better not to plant trees directly under wires, but rather somewhere to one side or the other of the wires. In our
area, many of the overhead wires are extremely low, and even 20’ tall trees may ultimately conflict with them.
* Indicates native plant
Special Characteristics

Slow-growing; tolerates shade; will not tolerate wet feet.

Mature
Size

25-40’

Botanical Name

Ostrya virginiana

20-30’

Common Name

*American Hophornbeam
(Ironwood)
Carpinus caroliniana

20-25’

20-25’

*American Hornbeam
(Musclewood)

Prunus virginiana ‘Canada
Red Select’

15-25’

Prunus X 'Accolade'

*Canada Red Chokecherry

Cercis canadensis

30-40’

Accolade Cherry

*Eastern Redbud

Koelreuteria paniculata

A cross of Prunus sargentii (Sargent cherry) X Prunus subhirtella (Higan cherry),
this cultivar has semi-double pink flowers in early spring, attractive reddish-brown
bark, and is more disease-resistant than many other types of cherry. It has an
upright, vase-shaped habit. It needs full sun, and doesn’t like wet feet.

Goldenraintree

Upright, fairly narrow vase shape; slow-growing; can serve as a formal element,
hedge or screen when planted in rows; tolerates heavy shade; golden fall color;
tolerates wet feet, even periodic flooding.
This cultivar of the native cherry has showy white flowers in spring, dark red fruit
and foliage that matures to dark maroon in summer. It has an upright habit with a
full crown, and was selected for its disease resistance (including resistance to
Japanese beetles), bright maroon leaf color, relatively fast growth rate, welldistributed branches and straight trunk. It needs full sun and doesn’t like wet feet.
Magenta buds open to pink flowers in early spring before the leaves appear; large
heart-shaped leaves turn yellow in fall and are unique in the landscape; flattopped form with spreading branches; tolerates shade but can also be in a sunny
spot; doesn’t mind moist soil. The cultivar ‘Forest Pansy’ has burgundy leaves
and an orange-purple fall color.
Large panicles of small yellow flowers cover the tree in midsummer; tolerates
drought, heat, and wind; has an irregular-to-rounded form; compound leaves turn
yellowish in fall.
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Sargent Cherry

*Rutgers Hybrid Dogwood

Kousa Dogwood

Japanese Tree Lilac

Japanese Stewartia

Japanese Maple

Amelanchier spp.

Prunus sargentii

Cornus florida X Cornus
kousa

Cornus kousa

Syringa reticulata

Stewartia pseudocamellia

Acer palmatum spp.

20-25’

20-30’

15-25’

20-30’

20-25’

20-30’

3’-20’

Underwire Tree Recommendations for Residential Use
Village of Irvington, NY

*Serviceberry

These trees are prized for their colored foliage, slow growth rate, interesting leaf
shapes, spectacular fall color and artistic, irregular and often weeping habit. Lowgrafted weeping forms may only reach 2-3’ tall with a much wider spread; upright
growers range from 5’ – 20’. Considered specimens, Japanese maples are
usually quite expensive because they are so slow-growing. Most are for shade
and will get leaf burn in full sun. Note: it is important to know about the cultivar
you are buying, because there is considerable variability in leaf color and type as
well as habit, shape and mature size.
Large white flowers in July; beautiful yellow-red-dark reddish-purple fall color.
Outstanding flaky bark in shades of gray, brown and cinnamon. Low-branched or
multi-stemmed plants are the most prized. Part sun to shade – doesn’t do well in
blaring sun.
Showy cream-colored flowers resembling those of common lilac in early July; oval
habit; slow growth rate; resistant to powdery mildew; fall color essentially nonexistent but has shiny brown bark for winter interest; prefers full sun but tolerates
some shade; doesn’t like wet feet. Recommended cultivars: ‘Ivory Silk’ and
‘Summer Snow’.
Creamy white bracts develop in June, followed by pinkish-red fruits that look like
small soccer balls and persist into winter. Maroon fall color, and multi-colored
gray-tan-brown mottled bark for winter interest. Upright vase-shaped habit – the
low-branched trees look almost multi-stemmed and are often more prized. Light
sun – moderate shade.
These are hybrids of the much-loved American dogwood that have been
developed to be resistant to anthracnose, the disease that affects native
dogwoods throughout the Northeast. The Rutgers hybrid dogwoods flower in
spring a bit later than C. florida but earlier than C. kousa, and their habits are
more open and less vase-shaped than C. kousa. Full sun to shade – these are
edge-of-the-woodland trees that can light up the shade garden. ‘Stellar Pink’ has
pink flowers; ‘Ruth Ellen’, ‘Constellation’ and ‘Celestial’ have white flowers, with
‘Ruth Ellen’ most resembling C. florida.
Single rich pink flowers in late April-early May before the leaves emerge; one of
the most beautiful cherries in flower; relatively disease-resistant; wide-spreading
habit; polished reddish-chestnut brown bark; bronze-red fall color. Prefers full sun
and doesn’t tolerate wet feet (seedlings can be killed by 3-4 days of flooding).
White flowers in spring, followed by reddish-purple berries beloved by birds;
beautiful fall color; usually found as a multi-stemmed form; doesn’t mind wet feet
and tolerates shade.
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Crataegus viridis ‘Winter
King’

Chionanthus virginicus

Underwire Tree Recommendations for Residential Use
Village of Irvington, NY

*White Fringetree

Winter King Green
Hawthorne

20-30’

12-20’

The ‘Winter King’ cultivar has a lovely rounded habit with a dense, almost vaseshaped branching structure, creating a beautiful winter silhouette. White flowers
in spring; large, bright red fruits ripening in Sept – Oct and persisting into winter.
Purple and scarlet fall color. Thorns less prominent than the species – often
absent. Needs full sun and doesn’t tolerate wet feet.

Fragrant white flowers in spring; wide spreading habit. This native is an
understory tree, so it tolerates some shade and does well in moist soil – won’t
tolerate drought conditions.
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PLANTS IN THE LOWER HUDSON VALLEY
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BEST MANAGEMENT PRACTICES
FOR INVASIVE PLANTS

LOWER HUDSON VALLEY PRISM

HUDSONIA

Best Management Practices for Priority Invasive Plants
in the Lower Hudson Valley
There is a “knowing-doing gap” in invasive species control, where research into best
management practices often does not inform on-the-ground practices of land managers.1 We
hope these factsheets will help address this gap in the Lower Hudson Valley. By interpreting
the scientific literature and experiences of professionals in the field, we have compiled
accessible and accurate information for landowners, land managers, gardeners, farmers,
foresters, and anyone else with a connection to the land and an interest in managing for
biodiversity by controlling invasive plants. For the factsheets, we chose a subset of invasive
plants that are both significant problems in our region, and that had enough peer-reviewed
literature and/or first-hand experience of practitioners in the region to come up with
evidence-supported management recommendations. We caution that many of the studies
cited in the factsheets were restricted in space and time, and may or may not be
representative of situations in the LH PRISM region. For some species where only a few
management methods had been tested, we recommended “trying” a method that had worked
with another species. Our factsheets cover:
Norway maple (Acer platanoides)
Tree-of-heaven (Ailanthus altissima)
Garlic mustard (Alliaria petiolata)
Japanese barberry (Berberis thunbergii)
Oriental bittersweet (Celastrus orbiculatus)
Black swallowwort (Cynanchum louiseae)
Smooth buckthorn (Frangula alnus)
Bell’s honeysuckle (Lonicera × bella)
Purple loosestrife (Lythrum salicaria)
Stiltgrass (Microstegium vimineum)
Mile-a-minute (Persicaria perfoliata)
Common reed (Phragmites australis)
Knotweed (Polygonum cuspidatum and P. × bohemica)
Multiflora rose (Rosa multiflora)
Water-chestnut (Trapa natans)
Why, whether, and when to control invasive species
When do nonnative, invasive plants threaten native species? In some cases, they directly
threaten native plants through competition for space or resources, or threaten native plants

and animals indirectly by changing soil chemistry, soil microbiota, nutrient cycling,
vegetation structure, or plant community composition of a native habitat. In other cases, the
invaded area is a highly disturbed one such as a roadside ditch or pile of fill, and the invasive
species may fill a useful niche by growing where many native plants cannot and providing
shelter or resources to native animals. Certain invasive plants, e.g., the nonnative subspecies
of common reed,2 provide valuable ecosystem services—including sediment stabilization in
tidal marshes, carbon sequestration, and water quality maintenance—while either degrading
or enhancing habitat for certain native species of conservation concern. A highly altered
environment may not be able to support native or “high quality” species unless significant
changes are made, for example, to soil structure, soil microbial or fungal communities, water
or nutrient availability, or canopy closure. The closer a habitat or community resembles a
native, undisturbed example, the better chance of a successful outcome for invasive species
removal.
Complicating this picture is the fact that many of our forests, wetlands, and other native
habitats that are protected from obvious disturbance such as logging or filling are in fact
suffering from many less obvious disturbances. These include overabundant white-tailed
deer, invasions of nonnative earthworms, insect pests that do widespread damage to forest
trees, inputs of a variety of pollutants (including atmospheric deposition of nitrogen), and a
shifting climate. The lack or disruption of natural disturbance regimes such as fire or flooding
is also a source of stress on natural communities. Finally, it is becoming clear that past
disturbance—such as plowing or other agricultural activity tens, hundreds, or even
thousands of years ago—has continuing effects on soil properties, nutrient cycling, and plant
community composition.3 The presence or abundance of nonnative plants is often predicted
by one or more of these factors, and (just as with the more obviously disturbed land) removal
of the plants may be unlikely to change the conditions that facilitated their growth.4
Nevertheless, there is strong evidence that many invasive plants, just by their presence or
abundance, dramatically shift soil nutrient composition, microbiota, nutrient cycling rates,
and other processes, making their immediate environment friendlier to themselves and often
to other invasive plants.5 In some cases their removal reverses these effects. Moreover, some
of the disturbance factors contributing to the success of invasives (and the decline of natural
communities) can be addressed: deer abundance can be controlled; nutrient and chemical
inputs from lawn and garden fertilizers, home septic systems, pest control, and livestock can
be reduced; landowners can determine where and how often mowing, tree harvesting, and
other disturbances will happen. Planting native woody or herbaceous plants in invaded areas
can also be helpful by providing competitors for the invasive plants, possibly restoring soil
properties and plant and animal communities, and aiding forest regeneration.
The effects of nonnative, invasive plants vary not only by species, but also by situation.
Ecological relationships—including the negative or positive impacts of a plant—may vary
from one place to another within the region. Under some conditions, a given species will
2

form a spreading patch so dense it becomes almost a monoculture, with obvious negative
effects for the displaced native flora and fauna. In some cases a population of a rare plant or
animal is known to be threatened by the encroachment of an invasive plant. The opposite
case can also be true, where an invasive species provides critical habitat for a species of
conservation concern (for example, Asian bush honeysuckles are an important component of
shrublands that support New England cottontail). The vast majority of cases are less clearcut, with invasive plants at low to moderate densities, or in discrete patches, and providing
some value to other organisms in the form of cover or food, but perhaps reducing habitat
quality for an unknown number of other organisms. In some cases there is no obvious effect
or even a positive effect (for example, protection of a rare plant from herbivory provided by
the co-occurence of invasives).6 Decisions about whether or not to manage an invasion can
only be based on imperfect knowledge—which at least is summarized in the following
factsheets—and available resources.
Why focus on non-chemical control?
In invasive species management, as in agricultural weed management, chemical control is the
dominant method. It is almost always more labor-efficient (hence cost-efficient) than manual
or mechanical control, and often more successful, at least in the short term. Despite this
obvious benefit, the environmental costs of herbicide use—discussed below—are
considerable. For this reason we have focused on non-chemical management practices,
which are ultimately more sustainable for human health, environmental health, and
biodiversity protection. Furthermore, landowners can use non-chemical techniques without
the services of a state-licensed pest control operator. (It should be remembered, however,
that even non-chemical techniques may require a permit if implemented in a wetland,
stream channel, or near New York City water supply reservoirs and the streams that feed
them.)
There are many active ingredients in commonly used herbicides, and in commercial
formulations these are mixed with other chemicals (such as surfactants) to increase their
efficacy, resulting in numerous and often proprietary mixtures. Research into environmental
safety of these products is often insufficient and predominantly industry-funded.
Nevertheless, enough independent, peer-reviewed research has been published that some of
the potential negative effects of herbicide use are becoming apparent. Glyphosate-based
herbicide is the most commonly used type in the US and globally,7 and it also has the most
research into nontarget effects (i.e., effects on organisms other than the target weed).
Although glyphosate is widely reported to break down quickly in the environment, in soil
tests dissipation time varied from 1 to 197 days (mean = 32 days). The breakdown product
aminomethylphosphonic acid (AMPA), approximately equivalent in toxicity to glyphosate in
several animals tested, dissipated in 76-240 days (mean = 76 days). In non-flowing water, it
took 7-14 days for glyphosate to reach 50% of the applied concentration.8 Glyphosate and/or
AMPA were found in 57% of over 3,700 soil and water samples taken across the US,7 and
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both are also found in crops, processed foods, and livestock feed.9 We do not yet know all the
effects of pervasive low-level exposure to these chemicals on humans and other organisms,
but many have been demonstrated. Glyphosate exposure at environmentally relevant
concentrations can cause liver and kidney damage in rats. As an endocrine-disrupting
chemical, it has been shown to alter hormonal systems (including sexual development) and
gene expression patterns in various vertebrates, and alter embryonic development, causing
malformations in amphibians, chickens, and pigs. It is probably carcinogenic to humans,
according to the World Health Organization. Its antibiotic effects can harm the intestinal
flora of vertebrates, and promote the development of new strains of antibiotic-resistant
bacteria.9 Even “inert” ingredients in herbicide formulations are proving to be toxic (the
surfactant mix including POEA in Roundup® is much more toxic to amphibians, fish, and
aquatic invertebrates than pure glyphosate).10 Herbicides can easily reach nontarget habitats
and organisms due to drift, runoff, and mistakes in application. Techniques of application
such as “clip and drip” and injection reduce but do not eliminate the risk of nontarget effects.
Control of tree-of-heaven by injection of imazapyr resulted in significant mortality of other
woody species within a 3-m radius.11
Belief in the efficacy of herbicides may lead individuals to be less likely to perform follow-up
treatment or monitoring, although in most cases successful eradication of a patch takes
several years with herbicides, just as with mechanical methods. Overuse of herbicides
demonstrably leads to the evolution of herbicide-resistant weeds. Also, herbicides are
predicted to decline in efficacy with increasing atmospheric carbon dioxide and/or
temperature.12
Setting management goals and making a management plan
Control of invasive plants using manual, mechanical, and cultural control methods is laborintensive and depends on a long-term commitment to manage the invader, restore native
vegetation, and monitor thereafter to prevent recurrence. Because of the effort involved,
setting appropriate goals is extremely important. A good first step is to determine the habitats
most worthy of management—from a biodiversity perspective—on your property, including
any large, high quality, rare or uncommon habitats. These can include natural communities
such as forests and wetlands, but also some types of agricultural land, abandoned fields, or
other human-modified habitats with high value for some species of conservation concern.
For instance, a rocky ledge or a small patch of mature forest may support rare plants; a large
hayfield can provide nesting habitat for grassland-adapted birds; a wetland or pond
surrounded by unmanaged habitat can be important for amphibians. The “Biodiversity
Assessment Manual for the Hudson River Estuary Corridor” by E. Kiviat and G. Stevens
(available from Hudsonia) and the “Biodiversity Assessment Handbook for New York City”
by E. Kiviat and E.A. Johnson (available on the American Museum of Natural History
website, http://www.amnh.org/) define common and rare habitats in our region and explain
their potential conservation values. Many other useful resources are listed on the New York
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State Department of Environmental Conservation (NYS DEC) Hudson River Estuary
Program’s “Conservation and Land Use Program for the Hudson River Estuary Watershed”
web page, http://www.dec.ny.gov/lands/5094.html. It also helps to think about land use and
aesthetic goals, which may be informed by what you have learned about the habitats and the
species they support.
Next, assess what invasive plants are present, their locations, and the approximate extent and
density of each occurrence. This may require a year of acquainting yourself with the land in
all the seasons, since different species are easier to spot at different times. Field guides,
knowledgeable friends and neighbors, extension agents, wildflower clubs, and, of course, LH
PRISM members may be good resources at this stage.
Reading the factsheet for each species should help you determine which habitats it may
threaten, whether it is a problem now, and whether it may become one if left unchecked.
For instance, some invasive shrubs provide good bird habitat in an oldfield, but have negative
effects at high densities in a forest understory. Some species fail to produce seeds or
eventually die under a dense canopy, but seed production at the sunny forest edge
perpetuates the population. If a diverse mix of native plants coexists within the invasion,
perhaps active management is not needed. In forests, pay particular attention to woody plant
regeneration. Often actions such as limiting access of white-tailed deer, replanting native
woody plants, or limiting soil and canopy disturbance will do more to enhance habitat for
native species and discourage invasives than direct removal of the offending plants.
Once the problem areas and species are identified, set realistic goals. These should take into
account the time, labor, and budget at your disposal, with the expectation that management
will need to happen for several or many years. They should also reflect the chance of success
of restoring a native habitat. In many cases, total removal of an invasive is not reasonable
with any method. Some reasonable goals include complete removal of a weed that is just
becoming established, keeping a large patch from spreading, preventing seed production, or
reducing density. Identify the best timing for management actions, and set up a schedule
across years. Timing can be crucial. For example, cutting or girdling in different seasons can
affect mortality or the number of root sprouts. If timed right, most species can be annually
cut or pulled to almost eliminate reproduction by seed. The factsheets should also help you
avoid worsening the problem. For example, cutting some perennial species once a year, or
even three times a year, will only make them grow more vigorously. Most importantly,
include restoration (if necessary) and monitoring as part of the plan. Much work has been
wasted in removing invasive plants because a lack of follow-up actions resulted in the
recovery of the targeted species or the invasion of other weeds.
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Some useful tools
Hand cutting tools like pruning saws, pruners, and loppers
Digging tools like garden fork, spade
Pulling tools like “Puller Bear” (www.pullerbear.com) or “Uprooter”
(www.theuprooter.com) – both comparable to the discontinued “Weed Wrench”
Drawknife for girdling (6” blade, Columbus McKinnon, www.cmworks.com)
Propane torch, such as “Weed Dragon” 400,000 btu backpack torch kit
(www.flameengineering.com)
Heavy black plastic sheeting for smothering
Black plastic bags and zipties, or equivalent commercial product like “Buckthorn
Baggies” (www.buckthornbaggie.com)
Rigid plastic sheeting (e.g. www.deeproot.com) or metal sheet piling for root barriers
Chainsaw
Weed eater (string trimmer) or scythe (e.g., www.themaruggcompany.com/) for
herbaceous plants
Brush cutter (hand-held, with circular blade) for robust herbaceous and woody plants
(for explanation and reviews, see www.brushcuttercentral.com/)
Sickle-bar or brush-hog (rotary cutter) mower
Of course these tools should be used with proper precautions to prevent serious injury to
persons or valued plants. Mentions of specific brands or products are meant to serve as
illustrations or examples, not endorsements.
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BEST MANAGEMENT PRACTICES
FOR INVASIVE PLANTS

LOWER HUDSON VALLEY PRISM

HUDSONIA

NORWAY MAPLE (Acer platanoides)
Regulated Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))

Norway maple: leaf tips with sharp points;
paired seed wings horizontal
http://tenn.bio.utk.edu/
University of Tennessee Herbarium, Knoxville

Sugar maple: leaf tips rounded at points;
paired seed wings U-shaped

A tree that grows to 30 m with vertically-furrowed
tight bark and leaves that resemble the native sugar
maple (Acer saccharum).

http://tenn.bio.utk.edu/
© B.E. Wofford & E.W. Chester

Native to Europe and western Asia, Norway maple was introduced to North America in the mid- to
late 1700s and continues to be planted as a street tree across the US. It has escaped and become
invasive in many parts of the East, Midwest, and Pacific Northwest regions.

Similar species: Sugar maple has similar leaves. In summer, these trees can be distinguished by
breaking a leaf stem: Norway maple has white sap; sugar maple sap is clear. In winter, leaf buds are
the best character: Norway maple end buds are purplish or green, with rounded tips and 2-3 pairs of
bud scales; and sugar maple buds are brown, pointed, and have more numerous scales.

Where found: Norway maple grows best in forests with moist, deep, fertile soils. It is less
successful in sites with dry or saturated, acidic, or low-nitrogen soils.1 It can successfully regenerate
in a deeply-shaded forest understory, even in intact (relatively undisturbed) forest, and seems to
have ecological requirements very similar to those of sugar maple.2 Soil disturbance promotes seed
germination, and canopy gaps allow seedlings to quickly grow into mature trees. The main limits on
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abundance of Norway maple are the distance to a seed source and its slow growth in shaded
understories.2,3 Roads are common corridors of dispersal.4

Threats/benefits: Because generation times are long (30-40 years), Norway maple has spread
relatively slowly so far. However, once established, Norway maple is a strong competitor in the
forest understory, and can displace native shade-tolerant species such as sugar maple.3 Richness of
understory plants is greatly reduced under Norway maple trees compared to native trees, replaced
with dense Norway maple seedlings and saplings.5 Both saplings and mature trees negatively affect
growth of native tree saplings.6 Norway maple also increases nutrient availability and the rate of
nutrient cycling in soils (especially on richer soils), which could possibly increase its competitive
advantage and also favor some native trees over others.7 Overall, Norway maple appears to be a
slow-moving but significant threat to the canopy and understory composition of mesic forests.2
Street or yard trees are only problematic because they produce seeds that allow the species to
colonize forests.

Reproduction: Blooms in spring; flowers are insect-pollinated and susceptible to late frost. Seeds
mature in late summer and are wind-dispersed. Seeds have high germination rates compared to
native trees, even under deep shade. Seedlings grow very slowly in low-light conditions but can
persist at a small size for many years, forming a “seedling bank.”3 When a treefall gap or other
disturbance increases light, seedlings can grow quickly, reaching the canopy in about half the time it
would take native co-occuring trees.8

Management Goals:
Prevent or limit seed production by targeting mature trees.
Prevent saplings from growing to maturity.
Avoid soil disturbance, which promotes seed germination.

Management Methods:
Saplings and mature trees may be either cut or girdled, but they usually resprout from the
stump.9 We recommend trying a type of girdling that has been used with success on tree-ofheaven (Ailanthus altissima): In winter or early spring, partially girdle adult trees, by using a
drawknife to remove approximately 12” of bark around the whole tree (but not the cambium
underneath). This will kill the trees slowly, resulting in fewer stump sprouts.10 Decrowning
(removing all branches from) a mature tree may also have this effect.11 Kill any sprouts at the
end of the growing season, and annually thereafter.
For small trees, try the “cut and cover” method to prevent stump sprouts: cut several inches
above ground level and cover the stump with something that completely blocks light for 1-2
years (e.g., a coffee can, or a heavy-duty black plastic bag zip-tied to the base of the stump).12

BEST MANAGEMENT PRACTICES FOR INVASIVE PLANTS -- LOWER HUDSON VALLEY PRISM -- HUDSONIA
Norway maple
Light gaps left by cut or girdled canopy trees may result in rapid growth of Norway maple
seedlings or colonization by other invasive species.9 Monitor these gaps carefully and remove
invasive species and/or plant native species to compete.
Once seed sources are removed, seedlings may either be monitored every few years to
remove saplings, or hand-pulled annually until the seed bank is depleted. Soil disturbance
from hand-pulling results in an increase in new Norway maple seedling density the
following year,9 but the seed bank is short-lived.
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BEST MANAGEMENT PRACTICES
FOR INVASIVE PLANTS

LOWER HUDSON VALLEY PRISM

HUDSONIA

TREE-OF-HEAVEN (Ailanthus altissima)

Bark of a medium-sized tree
© E. Kiviat
Kiviat

Each leaflet has one or a few rounded
teeth near its base, and a thickened, round
gland on the underside of each tooth.

http://tenn.bio.utk.edu/
University of Tennessee Herbarium, Knoxville

© E. Kiviat
Kiviat

A fast-growing tree to 20 m with large,
compound leaves composed of 10-40 leaflets.
Leaves and stems have a strong, unpleasant

odor (likened to stale peanut butter) when
crushed. In summer and fall, large drooping
clusters of winged seeds are visible.

Native to central China and Taiwan, tree-of-heaven is now invasive around the world. In the US, it
became widely available to gardeners in the 1820s and is now most abundant in the East, Upper
Midwest, Pacific Northwest, and California.

Similar species: Several sumac (Rhus) species are most similar to tree-of-heaven. It can be
distinguished from sumac as well as other trees with compound leaves by the presence of glands
near the base of each leaflet. Also, tree-of-heaven has clear sap, while that of sumac is milky and
sticky. Ashes (Fraxinus) have opposite leaves, and walnut and butternut (Juglans) leaflets are evenly
toothed along the margins. Tree-of-heaven has a unique odor when bruised.
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Where found: Tree-of-heaven is shade-intolerant, and usually found in open areas with
disturbed, mineral soils.1 It can grow in a wide range of soil types and conditions, and is tolerant of
drought and most industrial pollutants. Tree-of-heaven also grows in dry-end wetlands, including
estuaries.2 Most common in urban areas and along roadsides, tree-of-heaven is also becoming an
increasingly common component of young deciduous forests and forests with past disturbance (such
as logging). It is most invasive in eastern deciduous forests.1 Tree-of-heaven may become established
in the forest interior by seed germination in canopy gaps. Mature trees produce numerous root
sprouts (up to 27 m away from the trunk) that can persist for decades in the understory waiting for a
gap to open, behaving much like the seedlings of shade-tolerant native forest trees.3,4 Current forest
disturbances such as oak defoliation, hemlock die-off, pipeline construction, and increased flooding
from severe storms are all contributing to the spread of this species.4

Threats/benefits: Tree-of-heaven grows much faster than native trees in eastern forests, and its
leaf litter has a higher nutrient content. Nutrient cycling is accelerated under its canopy, and this
has the potential to alter forest composition: faster nutrient cycling benefits nonnative trees and
certain native trees over others.5 It also produces allelopathic chemicals in its roots and leaves that
are toxic to other plants, microbes, and rodents.1 Red oak, sugar maple, and red maple seedling
growth was inhibited in its presence, and stimulated when the toxins were neutralized.6,7 Native
plant richness was lower under tree-of-heaven than under native trees in a European forest.8 In
urban areas, its root system damages water facilities, archaeological sites, and walls and foundations
of buildings.1 In humans, exposure to the sap of tree-of-heaven can cause a severe rash9 and
potentially myocarditis (inflammation of the heart) and other symptoms.10
Tree-of-heaven has several economic uses: it is a source of chemicals with potentially important
medical and agricultural (as an organic herbicide) uses; its wood can be used for wood products,
firewood, or pulpwood for paper; and it can be planted as a shelterbelt to increase agricultural
production in harsh, dry areas. Tree-of-heaven can also be useful for erosion prevention and
reclamation on degraded lands such as landfills, mine spoils, and salinized soils.11 Its potential to
spread by seed into natural areas may outweigh the benefits of such uses in most situations. Whitetailed deer (leaves), eastern cottontail (bark), northern cardinal (seeds), and insects (leaves) eat treeof-heaven.12 Tree-of-heaven supports macrofungi (including oyster mushrooms), and edible species
can be cultivated as part of its control.13

Reproduction: Tree-of-heaven flowers in the spring and winged seeds develop in late summerfall; seed production is prolific. Even very young, small trees may flower and produce seed. Seeds
are dispersed by wind, water, and sometimes by rodents or birds, from fall through the following
spring. Germination rates are high, but the seeds are short-lived in the seed bank (1-2 years). Treeof heaven has an impressive ability to reproduce by vegetative sprouting from roots, root crown, and
trunk. Extensive root-sprouting may occur even in the absence of damage to the main trunk, but is
much greater after top growth is cut or damaged.1
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Management Goals:
Remove trees in a way that minimizes root sprouting; kill root sprouts annually until root is
dead.
Remove seedlings until seed bank is depleted.
Monitor annually to prevent re-establishment, especially if there are seed sources nearby.

Management Methods:
Kill sapling-sized stems (over 1 m tall) and mature trees over the course of one or two years;
a slower death results in fewer resprouts. Do not cut trunks/stems without further treatment:
this results in abundant resprouting and is worse than doing nothing.14 Even two cuttings per
year for four years did not have any effect on biomass or stem density, only stem height (in
the Mediterranean).15
In winter or early spring, partially girdle trees and sapling-sized stems, by carefully using a
drawknife to remove 12-14” of bark (but not the cambium underneath), around the whole
circumference of the trunk. When this method was used in an Ohio forest, all tree crowns
were dead by the end of the growing season, although most had stump sprouts. The
following year, 64% had no stump sprouts, and the others had few sprouts. To speed
mortality, stump sprouts can be cut (or simply broken by stomping) each year until root is
dead.13
A similar method, using a drawknife to partially girdle the tree each year in late summer
(1/4-1/2 of circumference, 6” cut, removing all cambium) resulted in 47% mortality (no
stump sprouts) after 1-2 treatments, or 34% mortality after 3-4 treatments; trees in the
former group were smaller, and were probably fully girdled in 1-2 years.16
After crowns and smaller stems have been killed (to prevent seed production) hand-pull new
seedlings (< 60 cm tall) for one or two years until seed bank is exhausted. Spot-mulching
after pulling seedlings may lessen soil disturbance and germination of tree-of-heaven and
other invasive plants.17
Wear protective gear (gloves, long sleeves, glasses) and avoid inhalation of particles from the
tree when cutting or girdling tree-of-heaven.
Monitor the site to prevent establishment of other invasives; in one case, removal of tree-ofheaven (with herbicide) resulted in recolonization of native herbs the following year. 14
Minimize soil and canopy disturbance and monitor annually to prevent re-establishment,
especially if there are seed sources nearby.
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BEST MANAGEMENT PRACTICES
FOR INVASIVE PLANTS

LOWER HUDSON VALLEY PRISM

HUDSONIA

GARLIC MUSTARD (Alliaria petiolata)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))

Leaves with crenate
margins, incised veins

Garlic-like odor
when crushed

http://www.transformationalgardening.com/forage/masterforaging-key.html

An herbaceous plant with a biennial life cycle.

First year: Seed germinates in spring and
grows into a rosette of basal leaves which
stays green through winter.

http://www.neorurale.net/contents/diarionaturalista/english/cassinazza/fiori/elenco_latino.htm

Second year: Starting in spring, it bolts into a
tall, flowering stalk, blooming in April-June.
After seeds mature in late summer, the plant
dies.

Native to Europe, garlic mustard was introduced to North America in the 1860s and is now
established and invasive in the US in the Northeast, Midwest, and some parts of the South and West.

Similar species: Some other members of the mustard family have similar four-parted, white
flowers (such as toothworts and cresses [Cardamine]), but different leaves. Basal leaves may be
confused with, for example, leaves of golden ragwort (Senecio aureus), ground ivy (Glechoma
hederacea), or some violets (Viola), but none have a garlic odor when crushed.

Where found: Garlic mustard often becomes established in moist, partly-shaded sites with
disturbed soils, such as roadsides, trail edges, and stream banks. Because it tolerates a wide range of
soil types, moisture regimes, and light levels, it can quickly spread into a variety of habitats,
including mature forests. Conditions that lead to the highest densities include moist, nitrogen-rich,
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high-pH soils; high densities of white-tailed deer and nonnative earthworms, and frequent
disturbance to forest canopy and/or soils.1,2

Threats/benefits: Garlic mustard has been associated with declines in beneficial soil fungi
(mycorrhizae) and changes in soil nutrient availability and cycling. Toxic allelopathic chemicals
released from garlic mustard and dramatic reductions in mycorrhizae can change forest
development and understory plant communities.5 Garlic mustard in forests may contribute to the
decline of butterflies that rely on native mustards (such as Pieris virginiensis, which prefers to lay
eggs on garlic mustard over its native host plant even though its larvae die on garlic mustard).6
Garlic mustard abundance is sometimes—but not always—associated with lower diversity or
abundance of native plants.1 Changes in native plant communities may also be caused by nonnative
earthworms rather than nonnative plants (with nonnative plants benefitting from the soil changes
brought about by the worms).7 Deer avoid garlic mustard and augment its growth and spread by
consuming native plants.8 Strong, positive relationships have been found between the abundances of
nonnative earthworms, white-tailed deer, and garlic mustard.4

Reproduction: Garlic mustard has a slender, white taproot, with buds at the top of the root
crown and along the upper part of the taproot that will form new leaves and stems if the top part of
the plant is cut. It produces numerous seeds, up to 50,000 or more per m2, in long narrow capsules
which mature by midsummer. Opening capsules can expel seeds 1-2 m from the plant; flooding,
humans, or other mammals can disperse them farther.9,1,2,10 Seeds can persist in the seed bank for up
to 13 years.11

Management Goals:
Prevent establishment of new populations by annual monitoring and removal.
Eradicate small patches by preventing seed production until seed bank is depleted.
Limit spread and reduce density of large invasions by limiting seed production.
Re-establish a diverse assemblage of native understory plants, including tree seedlings.

Management Methods:
Reduce or exclude deer populations. This will aid recovery of native plants, may reduce
populations of nonnative earthworms,4,8 and as a result slow population growth of garlic
mustard.
In the fall: Hand-pull the first-year rosettes when soils are moist, although pulling disturbs
soil and may stimulate germination from the seed bank. Tamp soil firmly after pulling to
minimize these effects. (By waiting until fall nature does most of the thinning for you –
mortality is high during the first year.)2,11
In the spring: To prevent seed production, cut or pull the plants after bolting but before seed
maturation, preferably around the time of flowering. Cut plants at ground level, or pull
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plants and tamp soil. Plants can be cut manually with a sharp trowel, pruners, sickle, scythe,
or weed whip. Cut or pulled plants may still develop viable seed, so bag and remove all cut
plants. Mechanical cutting with a mower, brush hog, or weed eater may be more efficient
along roadsides and forest/field edges, but is much more likely to disperse viable seeds.1,2
Repeat fall and spring removal until seed bank is exhausted (up to 13 years, but usually <5).
Minimize soil and canopy disturbance: this will slow spread and lower chances of
reintroduction.
Seed or transplant native, browse-tolerant species in the forest understory, which can reduce
densities of garlic mustard once established.12 For example, bloodroot (Sanguinaria
canadensis) planted at a density of at least 5/m2 suppressed growth of garlic mustard.18 If
possible, estimate the number of years garlic mustard has been present. Planting native
species will likely be most successful in older (less toxic) populations. If the invasion is still
young, planting success may depend on removal of garlic mustard and soil inoculation.13
Check soon for availability of a biocontrol option: Several weevils are candidates for
biological control, and two are in the final stages of host specificity testing before release
(http://www.nyisri.org/resources/biocontrol/).10 Classical biocontrol can be a useful
component of integrated weed management, but does not always work, and in some cases
has adverse impacts on nontarget plants.

Special note: invasion patterns. Garlic mustard can invade a site rapidly, expanding an average of
over 5 m/year in high-quality forest. Because of its biennial life cycle, density fluctuates quite a bit
annually. At some invasion fronts density of garlic mustard increases rapidly, then remains
established at a fluctuating but lower density, able to expand quickly with forest disturbance. 9
Densities can reach 40-200 plants/m2 in disturbed forest.14 However, there is also a longer-term
invasion trajectory at any given site. Early in an invasion, there are high concentrations of toxic
allelochemicals in garlic mustard plants and rapid population growth. Starting within a decade after
invasion, there is a gradual decline in plant toxicity and slower population growth of garlic mustard.
Native woody plant cover declines early in the invasion and then starts to increase after about 25
years.15 Established populations are likely to stabilize (perhaps with a cyclical pattern) or eventually
decline. Although it seems probable that garlic mustard populations will eventually self-regulate,
aggressive management may still be necessary to prevent or mitigate long-lasting harm to native
forest species.16,17
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BEST MANAGEMENT PRACTICES
FOR INVASIVE PLANTS

LOWER HUDSON VALLEY PRISM
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JAPANESE BARBERRY(Berberis thunbergii)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))

© E. Kiviat

Dense barberry understory in a
NY forest

A thorny shrub, usually less than 1.5 m tall
(but sometimes to 3 m). Leaves have smooth
margins and occur in clusters on alternate
branch nodes, often with a single spine.
Japanese barberry flowers in early spring, and
fruits ripen to red in early fall. Fruits are
fleshy, with a single seed, and often persist
well into winter.

Leaves are obovate (wider above
the middle) and clustered.

B.E. Wofford and
E.W. Chester
http://tenn.bio.utk.
edu/

Japanese barberry was introduced to the North America from Japan in the 19th century. It has a
widespread distribution in the US (most of the Northeast and Midwest, and parts of the Southeast
and West) because it has been planted as an ornamental for over 100 years.

Similar species: Common barberry (Berberis vulgaris), seen much less frequently, is also
nonnative. It has serrate leaves and three-branched spines.

Where found: Japanese barberry tolerates a wide variety of soil and light conditions and can be
found in disturbed areas, oldfields, forest edges, deciduous and coniferous forest interiors, and
swamps.1 It occurs more often (and has higher productivity) in soils with high nitrogen availability. 2
Germination requires adequate light and moisture, but once established barberry can persist under a
dense canopy (<1% sunlight) and in all but the driest sites.1,3 Barberry has been described as a “longterm abandonment specialist” because its occurrence is strongly associated with pasture or cropland
that returned to forest many decades ago.3 White-tailed deer seem to find Japanese barberry
distasteful and their preferential browsing of other plants may reduce woody competition for
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barberry.4 Overabundant deer can increase the abundance, growth rate, and height of barberry
shrubs.5,6,7 High densities of nonnative earthworms may also predict its presence and increase its
cover8 and growth rate.6 In a recently invaded hemlock forest, canopy disturbance was the best
predictor of barberry invasion.9

Threats/benefits: Japanese barberry leafs out early in the spring—up to a month before full
canopy leaf-out in forests—and drops its leaves late in the fall, allowing a much longer growing
season than for most of its native competitors.1 Presence of barberry is associated with greater
nonnative earthworm biomass, reduced leaf litter volume, and higher available nitrogen.8,10 Higher
available nitrogen benefits barberry (as well as many other invasive plants), which may increase in
density, making yet more nitrogen available through its nutrient-rich leaf litter. The addition of
even a small amount of barberry leaf litter shifts the soil microbial community and speeds litter
decomposition.11 Although reductions in native plant richness and cover are sometimes attributed to
barberry, nonnative earthworm biomass may be a better predictor of native plant richness in the
understory and the seed bank.8,12 In a Pennsylvania forest, modest densities of barberry were not
associated with any differences in soil pH, carbon, or nitrogen, or reductions in richness or evenness
of native plants.13 Veeries (and perhaps other understory nesting birds) preferentially nest in dense
thickets of barberry and other invasive shrubs, without reductions in nest success compared to nests
in native vegetation.14 Barberry and other nonnative shrubs can provide important habitat for New
England cottontail (a Special Concern species in NY) in shrublands and young forests. 15 However,
dense thickets of barberry in the forest understory change the microclimate of the forest floor,
resulting in nine times more Lyme disease-infected black-legged ticks than areas without barberry;
removal of barberry reduces this number by 60%.16

Reproduction: Japanese barberry produces prolific fruits under a full range of light and soil
conditions. Birds—especially galliform birds such as ruffed grouse and wild turkey—are primary
dispersers of the relatively low-quality fruit, which is consumed late in the season. Most seedlings
are found within 1 m of fruiting shrubs, but occasional individuals occur up to 80 m distant or
further.1 Shrubs can also spread by sprouting from the root crown, rhizomes, or branch-tips that
touch the ground. The seed bank is fairly short-lived, with germination of 89% (year 1), 10% (year
2), and 1% (year 3) in one experiment.17

Management Goals:
Eradicate small or light infestations early.
For large or dense patches, reduce density and prevent fruiting.
Re-establish a diverse assemblage of native understory plants, including shrubs and tree
seedlings.
If occurrence is part of a large oldfield or shrubland potentially important to New England
cottontail (only east of the Hudson River) or declining grassland- or shrubland-nesting birds
such as yellow-breasted chat, golden-winged warbler, field sparrow, or northern harrier,
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discuss management with NYS DEC or appropriate conservation organizations (removal
might not be desirable).

Management Methods:
Reduce or exclude deer populations. This will aid recovery of native plants, may reduce
populations of nonnative earthworms, and as a result slow the growth and spread of Japanese
barberry.
Limit soil disturbance and canopy disturbance: this will slow spread and lower chances of
reintroduction.
For seedlings and smaller shrubs, hand-pull with thick gloves. Hang pulled shrubs in trees or
pile, roots up, to prevent re-rooting. If fruits are present, plants should be bagged and
landfilled. Pulling out shrubs by the roots results in mortality 70-80% of the time.18
In early spring, cut stems near ground level with a rotary wood shredder or brush saw. After
stems resprout, follow this with directed flame treatment (when forest floor is damp or wet,
use a 100K or 400K btu propane torch to apply a direct flame for 3-40 seconds, until
individual stems become carbonized and begin to glow). Two flame treatments (in summer
and fall) with the 100K torch, or one treatment (summer) with the 400K torch may result in
about 80% mortality).19,20 This two-step process also minimizes soil disturbance and the
chance of other invasive plants establishing.
Annual cutting in summer will minimize or eliminate fruit production, but is unlikely to kill
plants. Avoid winter cutting – this leads to vigorous resprouting.
Monitor for and remove seedlings for 2-3 years following removal of fruiting shrubs.
After reductions in deer and Japanese barberry density, seed or transplant native shrubs,
trees, and understory herbs in the forest understory.
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ORIENTAL BITTERSWEET(Celastrus orbiculatus)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))

Woody, often corkscrewed
vine can reach 10 cm in
diameter

Leaves are alternate and have
scalloped edges; roots are orange

© K.B. Travis

Yellow capsule encloses a red fruit (in American
bittersweet the capsule can be orange)
© E. Kiviat

A perennial, woody vine to 20 m that can
ascend to the tops of canopy trees or sprawl
horizontally across fields. Leaves are alternate
and rounded, scalloped along the edges and
often with pointed tips. Red berries and
yellow leaves in fall are eye-catching.

© E. Kiviat

Oriental bittersweet is native to temperate east Asia, and it was introduced to the US in the mid1800s for ornamental use. It is widespread in the Northeast and common but sporadic throughout
the South and Midwest.

Similar species: The native American bittersweet (Celastrus scandens) is a species of conservation
concern, so care must be taken to correctly identify Oriental bittersweet. As leaves emerge in spring,
Oriental bittersweet leaves are folded in half while in those of American bittersweet, each half is
rolled toward the center. In addition to differences in capsule color, Oriental bittersweet generally
has white pollen and 5 or more seeds per fruit; American bittersweet usually has yellow pollen and
zero to one seeds per fruit. In Oriental bittersweet, clusters of flowers and fruit are borne along the
twig, interspersed with leaves. In American bittersweet, clusters are at the very ends of twigs.1,2
These two species can hybridize.3
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Where found: Oriental bittersweet can be found in forests, forest edges, shrublands, meadows,
fencelines, waste areas with exposed soil, and along the edges of roads and lawns. It tends to spread
first along roads and from there enters forests; it is most common in mesic, eastern deciduous forest
and forest edges.4 It prefers nutrient-rich, moist, somewhat acidic soils, but tolerates a wide range of
soil conditions. It does best in sunny places such as oldfields and forest edges, but can persist in the
shady understory as well.4

Threats/benefits: Oriental bittersweet grows quickly, and large infestations occasionally form
tangled thickets, blanketing other vegetation. Bittersweet can harm or discourage other plants by
shading, girdling, and breakage, and when it climbs high into trees the extra weight can increase
damage and blowdowns from wind, snow, and ice storms.3 Almost 10% of large tree mortality in
Connecticut River floodplain forests was caused or partially caused by bittersweet.5 Dense patches of
bittersweet interfere with forest regeneration by inhibiting growth and reproduction of native trees
and shrubs; it can either enhance or depress the success of native grapevines.4 Experiments with
other woody vines determined that belowground (root) competition between the vine and the host
tree resulted in reduced leaf area and reduced growth for the tree.6 Bittersweet is negatively
associated with native plant diversity, and inhibits establishment of spring ephemeral understory
herbs. It can also negatively affect forest timber production, by damaging or killing trees and by
reducing the ability of a harvested area to regenerate.4 (It should be mentioned that native woody
vines may also increase tree damage, and some native plants may also inhibit forest regeneration.)
Addition of bittersweet leaf litter raises pH and nutrient content of soils, and these changes facilitate
the growth of invasive Japanese barberry.7 Declines in the native American bittersweet8 are
evidently due to hybridization with Oriental bittersweet: in proximity to the nonnative species, the
native bittersweet produces a majority of hybrid seedlings, while the nonnative produces very few
hybrids.9 Oriental bittersweet also produces much more pollen, effectively “swamping” American
bittersweet reproduction.9
Deer preferentially browse the leaves of Oriental bittersweet,10 and can reduce its prevalence (along
with reducing cover and richness of native plants).11 The fruits are consumed by birds, squirrels, and
rabbits, and the lipid and sugar content makes them a high-quality winter food.4

Reproduction: Oriental bittersweet usually has separate female (fruiting) and male (non-fruiting)
plants, and reproduces prolifically by seed, by root and stem sprouts, and by resprouting of root
fragments. Root sprouting is especially energetic after the vine or roots are damaged, and this
vegetative reproduction can result in large patches of bittersweet.4 Controlled burns in fire-adapted
systems increase density of bittersweet by stimulating sprouting.12 The flowers bloom in late spring
and the fruit matures in September-October. The flowers are mainly pollinated by wasps and
especially bees. The seeds are dispersed by small mammals, frugivorous birds, water, and humans
(widely planted as an ornamental, its berries are often used in wreaths and dried arrangements).
Bird-dispersed seeds can end up far from the parent plant, in mature forests or other habitats
wherever birds perch.4 Germination rates are high, and germination can occur even in shade and
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with an intact leaf litter layer. However, seeds survive less than a year in the seed bank.13,14 Seedlings
can persist with little growth for years in the forest understory, and then grow rapidly into the
canopy when disturbance increases light availability.4

Management Goals:
Prevent fruiting of mature vines.
Completely remove seedlings and small vines by thorough excavation of roots and all root
fragments.
Weaken and kill larger vines and patches by repeated cutting.
Maintain closed forest canopies wherever possible; canopy openings are likely to stimulate
bittersweet growth.
For open fields, mow regularly and frequently (or pasture goats) for several years.
Monitor un-infested or minimally-infested areas frequently for new seedlings.

Management Methods:
First, cut all mature vines near the base, to prevent fruiting in that year and relieve stress to
the tree (belowground competition will be reduced, and risk of wind damage reduced as
vines dry and start to disintegrate). Cut large vines in July-August, before fruits mature,
which also reduces sprouting (compared to cutting in spring or fall)15 and depletes stored
carbohydrates.12 Cutting the stem higher above the ground results in more sprouts.12
Regular, frequent (e.g., weekly) mowing or cutting will eventually eliminate bittersweet, but
less frequent mowing, such as 2-3 times per year, will only stimulate root sprouting.3
Frequent mowing over several years may be required to deplete the carbohydrate reserves
held in the roots.
Hand-dig seedlings, removing all roots. Seedlings not in the immediate area of mature vines
can be distinguished from those of American bittersweet as leaves unfold in the spring. Small
infestations of Oriental bittersweet can be eliminated by cutting and excavating the roots,
but this will be effective only if the roots are completely removed. A new shoot can sprout
from even a small root fragment.
To prevent re-rooting, all root material should be piled on pavement or placed in plastic bags,
and allowed to sit in the sun until it dies. If mature fruits are present, the vines with attached
fruits along with any fallen fruit should be burned, or bagged and landfilled.
Goats will readily consume Oriental bittersweet, and can be effective at eliminating the plant
if allowed to graze throughout the growing season for several consecutive years. Goats will
also eliminate other woody plants, including desirable natives, but goat grazing or regular
mowing may be appropriate where the goal is to maintain an open habitat without woody
plants.
Although Oriental bittersweet is fairly shade-tolerant, an opening in the forest canopy can
stimulate rapid growth. Thus, selective cutting of forest trees may encourage its spread.
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The seed bank may be repeatedly replenished by wildlife transporting seeds from nearby or
fairly distant areas, so regular and frequent monitoring of treated areas (and all forest edges)
is important. Scouting for new plants is best done in the fall, when bright yellow bittersweet
leaves persist after most native trees have lost their leaves.3
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BLACK SWALLOWWORT(Cynanchum louiseae)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))

Developing seed pods

A. Cortilet
https://www.eddmaps.org

Mature seed pod
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Connecticut, bugwood.org
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Perennial herb or small vine to about 2 m long.
Tip of the stem is twining. Leaves are opposite,
glossy and dark green, with smooth margins.
Very dark purple flowers (with pubescent

petals) develop into elongated seed pods which
release tufted, wind-dispersed seeds (like the
familiar common milkweed).

Black swallowwort is native to Europe, and it was introduced to the US in the mid-1800s as an
ornamental. In the US it is primarily found in the Northeast.

Similar species: Pale swallowwort (Cynanchum rossicum) is extremely similar, but its flowers are
a lighter color of pink to maroon, with no fine hairs on the petals. Although much less common in
the lower Hudson Valley, pale swallowwort is just as invasive as black swallowwort and very similar
ecologically. Many of the control methods suggested below have been tested on pale rather than
black swallowwort, but the results are likely applicable to both species. Japanese honeysuckle
(Lonicera japonica) is another non-native, invasive vine with opposite leaves—but its leaves are
oval, lacking the long, pointed tips of swallowwort leaves.
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Where found: Black swallowwort is most commonly found in disturbed, upland areas such as
roadsides, pastures, oldfields, and orchards. It is often found on calcareous soils, but also occurs on
acidic soils, and is salt-tolerant. Plants often become established in disturbed, open areas and edges,
then spread into less-disturbed habitats including deciduous and mixed forests, shrublands, and
occasionally wetlands. Other areas susceptible to invasion include flood-scoured river and stream
banks, coastal areas, rocky outcrops, and upland edges of tidal marshes.1

Threats/benefits: Black swallowwort can form dense patches quickly, and each plant develops a
large and almost indestructible root. It displaces native plants, likely through a combination of
factors: swallowwort alters soil fungal communities (to its own benefit), exudes allelochemicals toxic
to other plants, deeply shades the soil surface (in some cases), and efficiently acquires resources
through its large root biomass.1 Invaded oldfields show reduced arthropod diversity and reduced
abundance and diversity of grassland-breeding birds. Black swallowwort is avoided by and probably
toxic to most livestock. Monarchs lay eggs on swallowworts, even preferring them to common
milkweed, but the larvae die. It is known to threaten at least one rare plant, the endemic Jessop’s
milkvetch (Astragalus robbinsii), along the Connecticut River.1 The closely related pale
swallowwort is known to negatively affect rare plants of sandy coastal habitats, contribute to
grassland-breeding bird declines, and displace endemic flora and fauna of rare alvar communities.2 It
has also led to the abandonment of some horse pastures and land supporting perennial agriculture
(e.g., Christmas tree plantations, horticultural nurseries, and orchards) due to invasions that were
too expensive to control. No-till crop agriculture is also at risk, because swallowwort cannot be
controlled with commonly-used crop herbicides. Both swallowworts may disrupt forest
regeneration.2

Reproduction: Black swallowwort spreads primarily by seed. Flowering occurs in mid-May
through mid-August and mature seed pods open from mid-August to mid-October. Flowers can be
self- or cross-pollinated (by insects). Seeds have long hairs for wind dispersal, and they germinate in
both spring (May) and fall (September-October). They can persist in the seed bank for
approximately four years. Each plant forms a short rhizome and dense fibrous root system.
Rhizomes do not creep, but if broken or cut into pieces they will form new plants.1 Buds on the
rhizome send up new stems if the stem is damaged. Swallowwort needs a certain amount of light to
flower, but it can persist for decades in a shady place without flowering. Open sites can produce
>2,000 seeds/m2, but because about half of the seeds are polyembryonic, this could result in >4,600
seedlings.1

Management Goals:
Monitor carefully to catch any invasion early.
Eliminate small patches.
Establish native plants after swallowwort removal.
Keep large patches from spreading by preventing seed production.
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Management Methods:
For small patches or recently established plants, hand-dig entire root crown (before seeds
mature). Digging is more effective than pulling or herbicide, but the complete root crown
must be dug out to prevent resprouting.3
For small to medium patches, cut and remove all top growth, then cover with a heavy tarp or
heavy-duty black plastic for two years. Black plastic is damaged more easily, and plants will
regrow through any holes, but this may reduce density enough for hand-digging.4
For fields, plow and plant an annual crop until seed bank is depleted (4-5 years).3
Cut or mow 1-4 times per year to prevent seed production. In some cases, a single cutting
timed when first fruits are formed but not fully developed (around late June) will prevent
fruiting.5 However, often two cuttings (in June and July) will not eliminate seed production6,7
whereas four cuttings will.7
Clipping or mowing four times per year does not help kill the plant, or even reduce the root
mass after six years (in full sun).7 Clipping twice per year does not decrease density in
oldfield or forest habitat.8 Cutting or mowing every week or two weeks would (presumably)
eventually kill plants.
Seed or transplant native plants where swallowwort has been dug or smothered, and monitor
carefully for this or other invasive plants colonizing.9
Cattle will graze swallowwort enough that it does not invade cattle pastures until they are
abandoned.1
A biocontrol agent, the defoliating moth Hypena opulenta, has been released in Canada and
may be approved soon in New York. Based on studies of defoliating and clipping plants, it is
unlikely that defoliation alone will reduce or kill plants in full-sun conditions.7 In shaded
forest understories, the effects of clipping or insect defoliation may be stronger.
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GLOSSY BUCKTHORN (Frangula alnus)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx)

Fruits turn from red to black as they ripen.

Winterberry holly for comparison: leaves
with toothed margins, fruits with very
short stalks; ripe fruits are bright red.
© E. Kiviat

Note evenly-spaced veins; leaves
sometimes look wavy.
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A shrub or small tree to 7 m. Alternately
arranged, oval leaves with smooth edges and
distinct, evenly-spaced veins. Leaf buds are
naked (not covered with scales), with reddish
brown hairs. Fruits turn red and then purple-

black. Broken twigs have an acrid smell.
Leaves eventually turn yellowish in the fall
and remain on the plant longer than leaves of
most associated deciduous plants.

Glossy buckthorn is native to Europe, North Africa, and central Asia, and first introduced to North
America in the late 1800s. It has been widely planted as an ornamental and for improving wildlife
habitat, and is now naturalized in upland and wetland habitats in much of southeastern Canada and
the eastern US.

Similar species: Common buckthorn (Rhamnus cathartica, non-native, invasive) and alderleaf
buckthorn (Rhamnus alnifolia, native) are similar, but both have leaves with finely toothed edges
and smooth undersides (glossy buckthorn leaves have smooth edges and sometimes have small hairs
on the underside). Common buckthorn also has many leaves that are subopposite (not quite
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opposite) and small thorns at the tips of some twigs, and grows as single trees or forms dense, tall
thickets in oldfields, other disturbed habitats, and forest understories. Management methods
described below apply to this species as well. Alderleaf buckthorn is a small shrub found in
calcareous wetlands such as rich fens (where glossy buckthorn is also likely to occur). Shrubs with
alternate leaves can be confusing; a key or field guide is helpful to rule out others, including
winterberry holly (Ilex verticillata), alternate-leaved dogwood (Cornus alternifolia), alder (Alnus),
shadbush (Amelanchier), and chokeberry (Aronia).

Where found: Glossy buckthorn can be found in a variety of wetland and upland habitats. It
prefers wetlands, including acidic bogs, calcareous fens, sedge meadows, marshes, shrub swamps,
and forested alluvial swamps, but is also found in upland old fields, shrublands, and forests including
oak, conifer, mesic hardwood, and alluvial forests.1,2 Glossy buckthorn is also associated with
disturbance, and can be found along roads and in previously plowed areas.2 Because it is most
successful in drier conditions within wetlands, wetland drainage and lowered water tables benefit
glossy buckthorn. Wetland invasion by this shrub may also be promoted by the cessation of regular
grazing or burning, soil disturbance, or acidification of the fen surface.1 Buckthorn seedlings
establish most readily in unshaded areas with exposed soils. In deep shade, glossy buckthorn may
fail to produce fruit, but can persist vegetatively for decades.2 Nonetheless, deep shade is also
associated with mortality of glossy buckthorn.3

Threats/benefits: Glossy buckthorn grows rapidly, potentially forming dense, even-aged thickets
that discourage shade-intolerant plants. For example, a sedge fen with glossy buckthorn seedlings
present became a dense buckthorn shrub wetland within 20 years.1 It leafs out before most other
native woody plants in the spring and retains its leaves longer into the fall. In various forest studies,
glossy buckthorn at high densities has been associated with lower tree seedling density, slower
growth and higher mortality of tree saplings, and lower cover and richness of understory
herbaceous and woody plants, all of which could influence forest regeneration.2,4 Glossy buckthorn
may support fewer arthropods than native woody species. It is also an alternate host for crop
diseases that affect oats and alfalfa.2
Glossy buckthorn does not always affect native plant richness when it occurs in wetlands.2
Nevertheless, an invasion tends to make a wetland more homogeneous—both in plant structure and
composition—which may decrease habitat quality and food resources for wetland flora and fauna.5
Its greatest potential for harm is probably in the rare, nutrient-limited wetlands it prefers such as
acidic bogs and calcareous fens. Here it has the potential to displace many rare plants (such as
Schweinitz’s sedge [Carex schweinitzii] and handsome sedge [Carex formosa]) and their associated
invertebrates (including butterflies like black dash and Dion skipper), and alter habitat quality for a
few rare and uncommon vertebrates (such as bog turtle, spotted turtle, southern bog lemming, and
sedge wren). Many birds consume glossy buckthorn fruit, including American robin, cedar
waxwing, rose-breasted grosbeak, European starling,2 wood duck, blue jay, and blackbirds.1 Mice
and other small rodents consume seeds.2 However, glossy buckthorn produces anthroquinone in its

BEST MANAGEMENT PRACTICES FOR INVASIVE PLANTS -- LOWER HUDSON VALLEY PRISM -- HUDSONIA
Glossy buckthorn
fruit, bark, and roots. Wildlife consuming the fruit metabolize anthroquinone into emodin which in
high doses can cause diarrhea and at low doses constipation, both of which can lead to nutritional
deficits. By displacing other fruiting plants, glossy buckthorn can reduce the quantity and diversity
of other food sources important to birds. In southern Ontario, glossy and common buckthorns are
larval hosts of Henry’s elfin (butterfly),2 but, to our knowledge, this association has not been
documented in New York.6

Reproduction: Glossy buckthorn blooms May-September, and fruits ripen starting in July (a
single plant may have flowers, unripe and ripe fruits present at the same time). Flowers are
pollinated by insects. The fruits drop to the ground when ripe, and much of the seed germination
occurs beneath the parent plant, but seeds are also dispersed by the birds and mammals that
consume the fruit (for example, mice cache the seeds). Berries also float and can be water-dispersed.
The seed germination rate is high and most seeds tend to germinate in the first year, but the seed
bank can persist for at least two years.2 When mature buckthorn stems are cut or injured, the root
crown produces abundant sprouts (up to 50 or more) which often turn a single-stemmed plant into a
multi-stemmed shrub or tree.1 Sprouts can flower and fruit in their first year.2

Management Goals:
Focus on occurrences in high-quality wetlands first: either remove, or keep at a low
level with ongoing management.
Target mature shrubs first.
Remove seedlings until seed bank is depleted.
Monitor disturbed ground, canopy openings, and open wetlands for new plants and
remove as needed.

Management Methods:
For large stands of glossy buckthorn, the best strategy is to remove the largest seedproducing plants first. Removing plants before the seeds mature each year can significantly
deplete the soil seed bank. Repeated cutting will reduce plant vigor and eventually kill the
plant,1 but this method is probably the least efficient.
Try the “cut and cover” method to prevent stump sprouts: cut several inches above ground
level and cover the stump with something that completely blocks light for 1-2 years (e.g., a
metal can, or a heavy-duty black plastic bag zip-tied to the base of the stump).7
Try direct flame treatment. (A propane torch should be used only after or during rain when
the ground is wet and wildfire hazard is minimal.) For stems of less than 4.5 cm (1.8 in)
diameter, applying a flame torch around the stem for five seconds will reportedly kill the
cambium and prevent the stems from resprouting.1 Alternatively, cut shrubs to near ground
level in spring or summer. After stems resprout, follow with directed flame treatment (use a
100K or 400K btu propane torch to apply a direct flame for 3-40 seconds, until individual

BEST MANAGEMENT PRACTICES FOR INVASIVE PLANTS -- LOWER HUDSON VALLEY PRISM -- HUDSONIA
Glossy buckthorn
stems become carbonized and begin to glow). This method has been successful with barberry
but has not been tested for buckthorn.8
Girdling in winter (removing a 2-10 cm strip of bark and cambium completely around base
of stem) has been reported as either completely effective1 or completely ineffective9 at
preventing resprouting. If stumps resprout, repeated cutting of sprouts for several years will
kill the roots.
Hand-pull seedlings and small plants (or remove with a grubbing hoe or weed wrench). After
removal of fruiting plants, seedling densities may be high, but because of the short-lived seed
bank, seedling removal will need to continue for probably only one or two years.4
For open fields, regular and frequent mowing (or else pasturing goats) for several years will
kill mature plants and prevent seedling establishment.2 After first cutting large stems,
properly managed low-intensity grazing of cattle (as used for bog turtle habitat management)
can keep buckthorn resprouts in check in open wetlands such as fens and wet meadows.
After removal of glossy buckthorn from a forest, replanting with desirable native woody
species may help prevent invasion or re-invasion of glossy buckthorn. At one site, native
woody seedling densities returned to non-invaded levels on their own by two years after
removal of glossy buckthorn.4
In areas not yet infested with buckthorn, early detection and removal is essential to
preventing significant infestations.
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Bell’s honeysuckle (Lonicera × bella) is a hybrid between Morrow’s (L. morrowii) and Tartarian (L.
tatarica) honeysuckles. This is a hybrid swarm, and individuals may be found that span the spectrum
of appearance from one parent species to the other. All occur in the Northeast, as well as Amur
honeysuckle (L. maackii), another Asian species. In the lower Hudson Valley, Bell’s honeysuckle is
by far the most common of the shrub honeysuckles. The management methods apply to all species.

Pith is hollow (although sometimes quite small)

http://www.tippecanoecountyswcd.org/

Leaves opposite; leaf margins entire
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All the Asian shrub honeysuckles have
opposite leaves, white (to yellowish or
pinkish) flowers, and red (to yellow) berries.
Bell’s honeysuckle can reach 6 m in height.

Leslie J. Merhoff, University
of Connecticut, bugwood.org

Morrow’s honeysuckle is native to Japan, and Tartarian honeysuckle to Russia. The hybrid Bell’s
honeysuckle was first reported in North America around 1900, and is now widely naturalized across
the northern US and Canada, and into the Southeast.
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Similar species: The Asian bush honeysuckles can be distinguished from the native fly
honeysuckle (L. canadensis) and bush-honeysuckle (Diervilla lonicera) by having stems with hollow
pith (vs. solid for native species) and leaves with smooth margins (vs. toothed or ciliate margins
[look closely]). Other, less common, similar species include swamp fly honeysuckle (L. oblongifolia),
with yellow flowers in the leaf axils; snowberry (Symphoricarpos albus), with hollow pith but white
fruits; and coralberry (S. orbiculatus), with solid pith and coral to purple fruits.1

Where found: Bell’s honeysuckle is found in a variety of habitats, most commonly in shrublands,
at forest edges, and in forest understories. It thrives in disturbed sites such as oldfields, urban forests,
and along roads and railroads, and can also be found in riparian and lakeshore areas and open or
forested wetlands. Although the plant is quite tolerant of shade, it grows best and produces the most
fruit in higher-light conditions.2,3

Threats/benefits: Bell’s honeysuckle, similar to other non-native shrubs, has earlier leaf
emergence in spring and later leaf drop in fall than native shrubs, which may help explain its ability
to displace native shrubs and understory herbs. Tree seedlings are less abundant under Bell’s
honeysuckle shrubs in forest understories, such that substantial honeysuckle cover can impede
forest regeneration.3 Increasing honeysuckle cover also reduces the cover and richness of understory
herbs.3 However, in Wisconsin forests surveyed 50 years apart, native plant richness declined across
the region but not in response to Bell’s honeysuckle presence or abundance (or that of other nonnative plants).4
Amur honeysuckle (a closely related and ecologically similar species) increases the emergence rate
of the mosquito Culex pipiens, a vector of West Nile virus, when its leaf litter is present in the small
containers and ponds where C. pipiens breeds (compared to native forest litter).5 Larval amphibians
reared in Amur honeysuckle extract had increased mortality (one species), behavior consistent with
oxygen deprivation (two species), or no effect (two species).6 Forest plots with high densities of
Amur honeysuckle had fewer amphibian species and a shift in composition toward more common
generalist species, perhaps due in part to lower temperatures under the honeysuckle layer or its
previously found effects on larvae.7 Dense shrub honeysuckles invading forested wetlands may
increase total transpiration, which could affect the hydroperiod and water levels of wetlands and
streams, especially intermittent ones.8
Shrub honeysuckles (in oldfields, shrublands, and young forests) are an important component of
New England cottontail (a Special Concern species in NY) habitat.9 Bell’s honeysuckle leaves are
browsed by deer and eastern cottontail, and its berries and seeds are an important source of winter
food for birds and small rodents.3 Shrublands dominated by shrub honeysuckles support high
densities of birds during spring migration (when they have a higher abundance of insects than
forest), fall migration (abundant fruits), and the breeding season.10 Most birds gain mass during
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spring migration stopovers in such habitat in Pennsylvania, indicating that honeysuckle shrublands
are an important resource for migrants.10 However, native fruiting shrubs provide much higherquality fruit to fuel fall migration.11 Birds nesting in both oldfield and forest understory habitat often
prefer honeysuckle and other nonnative shrubs for nest placement. In habitats ranging from
oldfields to mature forest, nests placed in honeysuckle experienced higher predation rates and lower
reproductive success (during at least part of the nesting season), making the invasive shrubs an
ecological trap.12,13,14 Shrub honeysuckle cover increases the activity of mice and raccoons (which
could help account for decreased nest success).15 In contrast, veeries nesting in honeysuckle in a
forest understory had similar success to those nesting in native shrubs.16

Reproduction: Bell’s honeysuckle blooms in May and June, and is pollinated primarily by bees.
The abundant fruits ripen from June-August. The fruit, a multi-seeded berry, is consumed by birds,
small mammals, and deer, and these animals are also the primary dispersers of honeysuckle seeds.
(Consumption by deer may be incidental to their browsing on honeysuckle leaves and twigs.)3 The
viability of seeds declines significantly after the first couple of years, but a few seeds may remain
viable for many years. Seedlings often establish under shrubs or trees used as perches by seeddispersing birds, and establish most successfully where litter cover and herbaceous plant cover are
sparse. Bell’s honeysuckle also reproduces vegetatively, by root sprouting (generally within 1 m of
the root crown) and by layering (branch tips can root where they touch the ground).

Management Goals:
Remove seed sources (mature shrubs) in a way that minimizes root sprouting; kill root
sprouts annually until root is dead.
Where shrubs occupy forest understory and forest edge, focus on mature shrubs in edge
(high-light environments) first, since their fruit production is much greater.17
Remove seedlings until seed bank is depleted.
Monitor annually to prevent re-establishment, especially if there are seed sources nearby.
Plant or facilitate re-establishment of native shrubs (particularly fruiting ones) such as
viburnums, dogwoods, spicebush, heath shrubs, and others to replace songbird nesting
habitat and food resources.
If occurrence is part of a large oldfield or shrubland potentially important to New England
cottontail (only east of the Hudson River) or declining grassland- or shrubland-nesting birds
such as yellow-breasted chat, golden-winged warbler, or northern harrier, discuss
management with NYS DEC or appropriate conservation organizations (removal might not
be desirable).
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Management Methods:
Hand-pull small to medium shrubs prior to fruiting. They have shallow root systems, but can
resprout from small root fragments if any are left. Uprooting medium to large shrubs has a
high success rate but is more labor-intensive than many other methods.18
Annual clipping promotes shrub honeysuckle growth in full-light conditions, but in forest
three years of a single July clipping killed 70% of shrubs.3 In another forest experiment,
however, killing 90% of shrubs required over three years of clipping every two weeks.3
Winter cutting apparently encourages vigorous re-sprouting and should be avoided.
A two-step process has been successful with Japanese barberry, resulting in 80% mortality
after one year,19 and could be tried with honeysuckle. In early spring, cut stems near ground
level with a brush cutter. After stems resprout (summer), follow this with directed flame
treatment (when forest floor is damp or wet, use a 400K btu propane torch to apply a direct
flame for 3-40 seconds, until individual stems become carbonized and begin to glow). This
process minimizes soil disturbance and the chance of other invasive plants establishing.
After fruiting shrubs have been cut or removed, focus on hand-pulling seedlings and killing
root sprouts. This will need to continue for several years, until seed bank is depleted and all
roots are dead.
Soil disturbance may encourage establishment of new honeysuckle seedlings, so measures
should be taken to minimize soil disturbance and quickly revegetate disturbed soils with
native herbs, shrubs, and trees.
Handle pulled shrubs carefully to prevent re-rooting: construct a brush pile (roots up) or
burn. Cut stems can also root in moist conditions. Avoid cutting plants when fruits are
present, or else carefully bag and dispose of fruiting branches.
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BEST MANAGEMENT PRACTICES
FOR INVASIVE PLANTS

LOWER HUDSON VALLEY PRISM

HUDSONIA

PURPLE LOOSESTRIFE (Lythrum salicaria)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))

© E. Kiviat

Purple loosestrife showing leaf damage
and reduced flowering due to biocontrol
beetle damage.

© E. Kiviat

An herbaceous, multi-stemmed, wetland
perennial to 2-3 m tall, becoming somewhat
woody at the base. Has opposite leaves with
smooth margins, and a terminal spike of
showy, pinkish-purple flowers.

Purple loosestrife was introduced to North America from Europe around 1820 and has spread
throughout most of the US and southern Canada. It was reported to form very dense stands,
displacing native species, in eastern North American wetlands in the mid-1900s. Although still a
common and abundant wetland invader in the East, it may form less dominant stands now than
formerly.1

Similar species: Native wetland plants that may be confused with purple loosestrife include
winged loosestrife (Lythrum alatum), which is a much smaller plant (around 30 cm tall) with
smaller, alternate or opposite leaves, and swamp loosestrife (Decodon verticillatus), a shrub with
long, arching stems. Both of these species have flowers at the bases of leaves (instead of in a terminal
spike). Blue vervain (Verbena hastata) has opposite leaves with toothed margins and small bluishpurple flowers.

Where found: Purple loosestrife is a plant of freshwater wetlands, including marshes, wet
meadows, fens, bogs, openings in forested swamps, intermittent streams and pools, pond and lake
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shores, stream banks, and ditches.2 It is also common in fresh and brackish tidal wetlands.
Loosestrife can establish on recently disturbed upland soils, although it remains smaller there than
in wetlands. In recently-disturbed wetlands such as drawn-down ponds and abandoned beaver
ponds and pastures, loosestrife may be highly dominant. Much more commonly in our region,
loosestrife co-occurs with a reasonable diversity of other plants, even in wetlands where it is the
dominant species.1

Threats/benefits: Purple loosestrife changed soil organic matter, nitrogen cycling, and water
chemistry in New York wetlands, resulting in higher levels of available nitrogen.3 It had double the
transpiration rate of cattail (high transpiration can have a positive, cooling effect on the
surroundings as well as a potential negative effect of wetland drying), and outcompeted cattail in
high-nutrient conditions.3 Purple loosestrife may have negative effects on detrital food chains, and
suppress the growth of aquatic plants that are important food sources.2 It can reduce or eliminate
open water and open mudflat areas, important for foraging waterfowl.2 Purple loosestrife tannins
added to water decrease survival of American toad tadpoles.1 Purple loosestrife may decrease habitat
quality for muskrat, because muskrats prefer to eat cattail and thereby give loosestrife a competitive
advantage.2 Purple loosestrife-dominated habitats may support higher densities but lower diversities
of birds than other wetland vegetation types.4
Although purple loosestrife is purported to decrease native plant diversity, evidence is lacking. In
Ontario wetlands, nonnative and native species richness were positively correlated, nonnatives were
not more likely to be dominant, and there was no effect of purple loosestrife reducing plant
diversity.5 A study of Hudson River tidal wetland found modest effects of loosestrife on native plant
abundance, but none on species composition or richness.6 In the Pacific Northwest, however, purple
loosestrife cover was negatively correlated with species richness,7 although it was not a stronger
competitor than native tidal marsh plant species.8 Loosestrife is very efficient at pollution removal
and wastewater treatment.9 Many birds nest in purple loosestrife stands, including goldfinch,10 piedbilled grebe, and red-winged blackbird.4 Swamp sparrow preferred wetland areas with loosestrife for
nesting,4 but marsh wren and common grackle avoided nesting in loosestrife stands11 (although
marsh wren in Tivoli North Bay, which nested in only cattail in the 1970s, has gradually begun to
nest in loosestrife). Loosestrife stands are also used for roosting, and there are some reports of birds
eating its seeds (or arthropods on seedheads). Tender, new growth is a preferred forage for livestock
and deer, and grazing can limit purple loosestrife. Native saturniid moths, including polyphemus
(Antheraea polyphemus), cecropia (Hyalophora cecropia), io (Automeris io), and buck moths
(Hemileuca sp.) occasionally to frequently feed on loosestrife, although the buck moths suffer from
increased parasitism compared those feeding on native hosts.12,13 Short-statured purple loosestrife in
rich fens seems to permit the coexistence of fen plants, and can be used by bog turtle, but dense, tall
loosestrife is very poor bog turtle habitat. The woody root crowns (“hummocks”) of vigorous clumps
are good substrates for many mosses and liverworts. The flowers are often intensively visited by
diverse butterflies, moths, bees, and flies.
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Reproduction: Purple loosestrife germinates best in sunny, wet, warm conditions, and seedlings
quickly establish a woody taproot. Starting in the second season, plants may produce additional
stems from the rootstock. Individual stems live for one year (standing, dead stems may persist for 12 years), and plants may live over 20 years, attaining a maximum root crown width of 0.5 m and
height of 3 m, with numerous basal stems. Purple loosestrife can flower in its first growing season. It
blooms from late June-late September, and is pollinated by honeybees and many other bees and
butterflies. It can hybridize with the native winged loosestrife (L. alatum var. alatum). Seed
production is prolific, 100,000 to 2.5 million seeds per plant, depending on plant size. Seeds are
dispersed via water, perhaps wind, and passive transport by humans and other animals. The seed
bank persists at least 2-3 years.2

Special note: biocontrol beetles. Four biocontrol agents have been approved for purple loosestrife:
two leaf-feeding beetles (Galerucella calmariensis, G. pusilla) and two weevils, a flower bud-feeder
(Nanophys marmoratus) and a root-feeder (Hylobius transversovittatus). Effects of the different
beetles on purple loosestrife are variable, but all of them (often in combination) are capable of
significantly decreasing plant height, cover, and/or seed production under at least some
circumstances. The Galerucella (leaf-feeding) beetles are the most studied. Sometimes their release
has little effect, but sometimes there is a reduction in seed production (after 1-2 years) or plant
height, cover, and biomass (after 4-10 years).14,15,16 Interestingly, Galerucella beetles have been most
successful in controlling purple loosestrife in wetlands with low nutrient availability (measured as
total soil nitrogen).16 All the biocontrol beetles have been released and have established populations
in New York. Even though they have spread naturally and are widely distributed, release sites have
higher herbivory levels, so it may be worthwhile to release more even when they are present. The
Galerucella beetles are licensed in New York, but may require permits to transport across county or
state lines (contact NYS DEC). They can be collected from existing populations in the field (by you
or a cooperator), reared on plants in pots, or bought from a supplier (generally the most expensive
option).17 See [17] for detailed methods on collecting and rearing.

Management Goals:
Eradicate small/light infestations early.
For large/dense patches, reduce height, density, and seed production.
If purple loosestrife exists as a stable (not increasing) part of a diverse wetland flora, it may
not need management.
If it occurs in a rich fen, calcareous wet meadow, acidic bog, kettle shrub pool, or other rare
wetland or wetland that may support rare species, consult with the NYS DEC about
management.
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Management Methods:
Plant native woody species to eventually shade out areas of purple loosestrife.
Where possible, minimize water fluctuations that lead to areas of exposed, wet soils.
For small or sparse patches, hand-pull or dig with weed wrench when ground is wet. (Use a
small piece of wood for leverage with the weed wrench in mucky conditions.) All plant parts
can re-root and re-sprout, so bag and dispose of all material. Soil disturbance will promote
loosestrife germination and resprouting, so hand-pulling must be repeated until seed bank
and viable root fragments are depleted (2-3 years).
Seeds (including those from previous years) are easily spread, so clean boots, clothing, and
equipment of seeds, dirt, and mud before leaving the site.
For medium- to high-density patches of at least ½ acre, release biocontrol agents (Galerucella
beetles). To increase chances of success with this method, consider having soil samples
analyzed for total nitrogen, and prioritize beetle release for sites with soil N < 0.33%.16
Cutting stems during flowering prevents seed production and depletes the seed bank, and
may be helpful when combined with other control measures. Mowing can result in spread
via stem fragments, but regular mowing can also stunt or kill loosestrife and can be a good
way to contain a stand if the soil isn’t too soft, such as around the edge of a pond.
Intensive rotational grazing (a specific type of grazing) with sheep has greatly reduced
loosestrife cover and increased plant diversity in wet meadows.18 Light cattle grazing is
effective at inhibiting loosestrife but might not eradicate it.
Monitor to prevent establishment of other nonnative wetland plants such as reed canarygrass
(Phalaris arundinacea) or common reed (Phragmites australis).17
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STILTGRASS (Microstegium viminuem)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))

© K.B. Travis
Kiviat

Seedlings, without light midrib

An annual grass that grows to 1 m or
more (but often shorter), often forming
dense stands. Leaves with smooth edges,
often with a glossy, light midrib, spaced
along the stem. Stems are thin, tend to
sprawl, and may branch at the base into
several stems. Roots are shallow and pull
out very easily; lower stem nodes may
produce stilt roots, hence the common
name. Dead grass often persists in winter
as a conspicuous thatch layer.

Note stilt roots and light midrib

http://tenn.bio.utk.edu/
University of Tennessee Herbarium, Knoxville

Stiltgrass is native to parts of Asia and the Caucasus Mountains, and is now found around the world.
It first appeared in North America in the early 1900s, and has a sporadic distribution throughout the
eastern US and Caribbean; rapid spread in the Northeast began around the 1990s.

Similar species: Stiltgrass (also called Japanese stiltgrass) can be distinguished from most other
grasses by the combination of a narrow, weak stem, sprawling habit, and light-colored midrib.
Whitegrass (Leersia virginica) is perhaps the most similar species, but it lacks the shiny midrib on
upper surface and has a hairy ring at each stem node.1

Where found: Stiltgrass prefers disturbed, moist, partially shaded sites, such as roadsides,
streambanks, utility corridors, and ditches. It typically occurs on clays and sandy or silty loam soils
that are moist and nitrogen-rich, but it can also establish and persist on drier, disturbed soils.2 From
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there stiltgrass can invade relatively undisturbed forests (especially floodplain and mesic forests) and
wetlands, where it can quickly become the dominant herbaceous plant in the understory. Stiltgrass
tolerates full shade but thrives in the presence of moderate light (18-35%).2 A thick leaf litter layer
inhibits seed germination, but not enough to prevent invasions into mesic forest, even with little
seed input.3 Because deep shade and leaf litter inhibit stiltgrass, it is likely that nonnative
earthworms (which reduce litter) and deer (which reduce shade from a browsed shrub layer) both
contribute to its success.4

Threats/benefits: The presence of stiltgrass changes forest soils, resulting in reduced leaf litter
and organic matter in soil, higher pH and magnesium, and in some cases higher available
phosphorous and calcium.5,6 As stiltgrass cover increases, native plant cover and diversity are often
reduced,2,5 although this effect is likely due to a combination of stiltgrass, deer herbivory, and
nonnative earthworm abundance.7 Stiltgrass excludes seedlings of woody species in eastern forests,
potentially altering forest development.2 Stiltgrass-invaded understories tend to have increased
aboveground biomass, which in turn can lead to increased abundance and diversity of arthropods8
(although sometimes these measures decline6). However, arthropod evenness tends to be reduced, as
herbivores that can eat stiltgrass are favored.8 In sites with low available nitrogen and high stiltgrass
biomass, carbon cycling can accelerate and result in significant declines in microbial biomass and
soil organic carbon (impacting forest carbon storage on a large scale).9,10 Stiltgrass seems to be
unpalatable to deer. The avoidance of stiltgrass and preferential foraging by deer on other plants
favors the spread of stiltgrass by reducing plant competition. Stiltgrass cover was lower where deer
were excluded;4 excluding deer and removing stiltgrass increased survival of oak seedlings.11 The
replacement of forest understory shrubs and trees with stiltgrass may help explain declines in bird
species that nest on the ground or in the understory or midstory.2 In a southeastern forest, American
toad metamorph survival was reduced in stiltgrass areas, likely due to the increased density of
predatory wolf spiders.12 The presence of stiltgrass can affect controlled burns in fire-adapted forests,
raising maximum temperatures, reducing germination of native species, and stimulating subsequent
growth of stiltgrass.13 However, this relationship varies with soil moisture, and fire in drier sites may
not promote stiltgrass.14
In a Westchester forest preserve with overabundant white-tailed deer and a species-impoverished
understory layer, stiltgrass provided favorable habitat for three native amphibian species.15 It may
also provide important cover for white-footed mouse.2 Native insects, including grasshoppers,
katydids, crickets, and bugs graze on stiltgrass, but are not known to significantly deplete a local
population. Stiltgrass seems to be avoided by cattle, goats, and horses,2 but is grazed by sheep.16

Reproduction: Seeds germinate in early spring, and plants grow and spread by rooting at
decumbent stem nodes throughout summer. The plant flowers in late summer and the seeds mature
and disperse September-December. Stiltgrass is capable of producing large numbers of seeds, but
seed production is reduced in drought or low light conditions.17 Seeds are dispersed by wind, water,
humans, and other mammals, and may remain viable in the soil for 5 years or more. The fruits can
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attach to fur, feathers, and clothing, and seeds are often transported with soil material by heavy
equipment.2 Roadways and walking trails serve as dispersal corridors. Seed germination seems to be
highest in open (unshaded) sites with little to no litter.2 Leaf litter inhibits germination but
increased moisture increases germination and survival even in deep leaf litter.18

Management Goals:
Prevent establishment of new populations by annual monitoring and removal.
Eradicate small patches by preventing seed production until seed bank is depleted, usually 25 years.
Limit spread and reduce density of large invasions by limiting seed production. Target
patches along roadsides and trails as these populations provide seed for forest invasions.2
Control projects are effort-intensive and should be chosen thoughtfully.

Management Methods:
Reduce or exclude deer populations. This will aid recovery of native plants, may reduce
populations of nonnative earthworms,4 and as a result slow population growth of stiltgrass.
Minimize soil and canopy disturbance: this will slow spread and lower chances of
reintroduction.
For smaller areas, hand-pull plants once a year in the fall before seed set (but after seed
development of most other plants).17,19,20 Hand-pulling is the best method for allowing native
woody plant regeneration17 and restoring a diverse community of native plants.21 Handpulling was much more effective in fall (prior to seed set)17 than in June or July.20,22 Avoid
hand-pulling multiple times in a season; this disturbs soil more and increases recruitment of
other invasive plants.19
For larger areas, mow (or scythe, weed-eat, or pasture sheep) once a year any time after July
1, for multiple consecutive years.20,23 To allow native plant recovery, mow annually for 3-4
years then take a year off.23 Mowing multiple times in a season may stimulate stiltgrass seed
production.
Alternatively, use a 400K btu propane torch to kill plants once a year in June or July.22 On
days following or during rains (when litter is thoroughly wet), apply flame treatment to
plants until leaves are severely wilted but without igniting litter. This treatment was very
effective, although much more time-consuming than weed-eating. A combined treatment
may be more efficient, where plants are first cut in August, and then any remaining (green)
plants spot-treated with the propane torch 2 or 3 weeks later.22 (Torching must be done with
great care to avoid starting vegetation fires. A permit might be needed.)
Repeat annual pulling or cutting for at least 3 years.19,20 Cover may actually increase after the
first year of treatment, but in one experiment, after 3 years of preventing seed production by
mowing or hand-pulling, cover was reduced by 82% and the seed bank by 93%.19 At the
same time, native herb cover increased by 325%, and the native herb seed bank and species
richness also increased.19
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For large invaded areas, an alternative approach is to plant tree seedlings (species appropriate
to the forest type). In addition to aiding forest regeneration, the more dense shade created by
a subcanopy layer could help suppress stiltgrass. Survival of two-year-old seedlings planted at
0.5-m spacing in a dense stiltgrass understory was unaffected by the stiltgrass.24 However, if
overabundant deer are a problem, seedlings may need protection to survive.

Special note: an uncertain future. Stiltgrass growth is reduced in the presence of a suite of fungal
pathogens that have recently been identified. The abundance and diversity of these pathogens was
correlated with the approximate time since establishment of stiltgrass populations across the eastern
US, indicating that their increasing accumulation and spread over time has at least the possibility of
suppressing stiltgrass to some extent.25 Increases in available nitrogen may actually stabilize carbon
cycling of stiltgrass-dominated communities,9 while increases in atmospheric carbon dioxide may
reduce its primary productivity (and thus, competitive advantage).26 On the other hand, stiltgrass in
its new range shows evidence of recent, rapid evolutionary adaptation to local climatic conditions;
this ability could enhance its invasive potential.27

Stiltgrass-dominated understory

from [15] © Urban Habitats
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BEST MANAGEMENT PRACTICES
FOR INVASIVE PLANTS
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HUDSONIA

MILE-A-MINUTE (Persicaria perfoliata)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))
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Kiviat

Note ocreae at stem nodes and
below fruit cluster

Leslie J. Merhoff, University of
Connecticut, bugwood.org
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An annual (sometimes perennial), herbaceous,
prickly vine to 4 m long. The vine’s base may
become woody with age, and stems may climb
or recline on other plants. Leaves are
alternate, triangular, and with prickles on the

underside of veins. Each leaf node has a
saucer-shaped ocrea encircling the stem.
Flowers are inconspicuous, and fruits are
fleshy and blue.

Mile-a-minute is native to eastern Asia. It was introduced to the eastern US in the 1930s and has
since spread to the mid-Atlantic states and parts of New England and the Midwest.

Similar species: Arrow-leaf tearthumb (Persicaria sagittata ) and halberd-leaf tearthumb
(Persicaria arifolia) are closely-related native species in our region, but neither has saucer-shaped
ocreae or fleshy fruits.
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Where found: Mile-a-minute can be found in wetlands and floodplains, along waterways, and in
moist forests and woodlands, as well as in upland disturbed sites, shrublands, deciduous forests and
conifer plantations.1 It frequently occurs along forest, road, and trail edges, and in logged or natural
canopy gaps in forest.1

Threats/benefits: Mile-a-minute can form very dense monocultures or persist at lower densities
mixed with other plants. It extirpated one population of a rare plant in New Jersey, manyflower
flatsedge (Cyperus lancastriensis).1 Mile-a-minute can overtake and kill stands of both native and
nonnative perennials. It has been an expensive problem in forestry after tree harvest, in cases where
mile-a-minute needs to be removed and tree seedlings planted for forest regeneration.1 Because this
plant is a fairly recent invader, little research has been published on its ecological effects.
Mile-a-minute foliage is consumed by many herbivorous insects, and its fruits are eaten by birds,
mammals, and insects. Fruits are also edible to humans; and various parts of the plant have
medicinal and/or insecticidal properties.1

Reproduction: Seeds germinate in early April, and vines can grow up to 15 cm per day.
Flowering begins in June or July. Flowers can self-fertilize, and fruits ripen from SeptemberNovember (the plant usually dies at the end of the season). Fruits can be numerous, although
production is lowered by shade or drought. Seeds are dispersed by water, birds, mammals (including
chipmunks, squirrels, and deer), and inadvertently by humans via nursery plants, logging
equipment, or other means. Seeds can persist in the seed bank for up to 6 years. Unlike many other
invasive plants, the germination rate does not appear to increase with disturbance of plants or soil.
However, plant establishment is most successful in open, disturbed, moist sites. Seeds will germinate
in the shaded forest understory but plants usually do not survive.1

Management Goals:
Maintain wide, forested stream buffers and limit forest disturbance to prevent establishment.
Monitor annually along stream banks, roads, and trails, to find and remove any new
occurrence.
Eradicate small patches by preventing seed production until seed bank is depleted, usually 36 years.
Limit spread and reduce density of large invasions by limiting seed production. Target
patches along roadsides and trails as these populations provide seed for forest invasions.2
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Management Methods:
Hand-pull to remove small populations. Plants have shallow roots and are easy to pull. Wear
gloves to protect from painful prickles. Aim to pull plants prior to prickles hardening, and
definitely prior to any fruit production, which generally begins in June (35% of seeds in
green fruit were viable).2
Mow, or cut with scythe or weed eater, prior to fruit production. Cut close to ground level:
plants cut too high may resprout in time to produce fruit. A second cutting in late summer
may be needed.
Pulling or cutting efforts will need to be repeated until the seed bank is exhausted, up to 6
years.
Dispose of pulled plants to prevent rerooting. If any fruits are present on pulled or cut plants,
bag whole plants and let sit in the sun for several weeks before landfilling. Or pile in a
frequently-mowed area that can be easily monitored for sprouts.
Consider introducing mile-a-minute weevil (Rhinoncomimus latipes). This classical
biocontrol insect can reduce cover and seed production, especially in warm and dry
conditions,3 delay seed maturation, and sometimes eliminate populations after a number of
years.4 Generally, a single release of weevils will be sufficient to establish a population. There
will be no dramatic, immediate effect, but after 2-6 years you may see a 25% reduction in
density (sometimes 100%), a 35% reduction in seed production, and a 7-week delay in seed
maturation.5 Weevil impacts can help make other control methods more effective.
Consider seeding native herbs (remove litter and mile-a-minute thatch to seed, then replace)
– this has been shown to have an additive effect with weevil biocontrol to lower density of
mile-a-minute.6 Reducing or excluding deer populations will also aid recovery of native
plants. Planting tree seedlings will eventually increase shade, which discourages mile-aminute (as long as it is not allowed to smother the trees when small).
Minimize soil and canopy disturbance: this will slow spread and lower chances of
reintroduction.
Experiment with directed heating with a propane torch (only when ground is wet) to spot
kill plants missed by mowing or hand-pulling.
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COMMON REED (Phragmites australis ssp. australis)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))
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High-density stand in a tidal, brackish
wetland showing exposed rhizomes.

A very large, perennial grass, reaching a
height of 1-3.5 m (or more), often found in
extensive, dense stands in wetlands. Stems are
stout, unbranched, and hollow, bearing long,
flat leaves on one or two sides. Rhizomes can
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Lower-density stand with native forb
understory in a nontidal, freshwater wetland.

grow to 20 m long. Large, feathery, plumed
flower spikes are produced in August and
September and often persist through the
winter.

The Old World subspecies of common reed is native to the Middle East and Europe, and is one of
the most widespread and successful invasive plants around the world. It occurs in most regions of
the US, from southwestern deserts to eastern salt marshes to northern lakes.

Similar species: The native subspecies of common reed (Phragmites australis ssp. americanus) is
very similar to the nonnative subspecies (for identification tips, see [1]); it has not been identified in
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the Hudson Valley but may occur here. No other native grass is so large; there are some other large,
nonnative grasses such as Chinese silvergrass (Miscanthus sinensis).

Where found: Common reed is most often found in wet or flooded areas around marshes, ponds,
lakes, ditches, streams, and rivers. It can tolerate brackish conditions up to about one-half seawater
salinity, although it is more vigorous in fresh or slightly brackish water. It is also common on
disturbed upland soils. It prefers full sun, and is shorter and sparser in shaded conditions.2 In
Canada, roadside ditches shaded by shrubs or trees were less likely to support common reed than
unshaded ones.4 Along the Hudson River, common reed is found in the supratidal and upper
intertidal zones, and sometimes in the middle intertidal zone.3 It usually becomes established at the
upland edge of a tidal marsh, or along a stream bank or pool margin, or in a fill deposit, and spreads
until it encounters an obstacle such as deep water.3 Storms and soil disturbance appear to be
important for dispersal and establishment, but stands reach highest densities in the absence of soil or
grazing disturbance.2 Nutrient enrichment favors reed establishment and spread.

Threats/benefits: Common reed tends to form dense, extensive, high-biomass colonies. It can
substantially modify soil, hydrology, microclimate, and vegetation.3 The interior of a dense reed
stand often contains very few other plants. Along the outer margin other plants are commonly
admixed, often (at upland edges) including dense vines which use the sturdy grass for support.
Reedbeds have supplanted cordgrass (Spartina)-dominated plant communities in brackish tidal
marshes, cattail (Typha)-dominated communities in tidal fresh or brackish marshes, and cattail or
sedge (Carex)-dominated communities in nontidal marshes and wet meadows. While the density of
common reed leads to the supposition that it reduces native plant diversity, colonies may have
become established on bare soil, or supplanted a low-diversity, dense stand of a native species such
as cattail.3 Removal of common reed often increases native plant diversity, but this phenomenon is
generally short-lived without active management.3 Compared to areas dominated with cordgrass
and other native salt-marsh vegetation, older reedbeds have less varied wetland microtopography;
reduced populations of salt-marsh breeding birds; lower levels of breeding bird activity in general
(although some birds, such as red-winged blackbird and marsh wren, prefer to nest in reed); reduced
abundance of wintering waterfowl; and decreased use by larval and juvenile mummichog.3
Wetlands and other habitats that have been altered by the disruption of natural hydrology, the
addition of fill or pollutants, or other effects of human land use and development may benefit from
the habitat values and environmental services of reedbeds. Also, individual reedbeds vary greatly in
their ability to provide those values and services based on variables such as stand density, hydrology,
etc. Common reed plant parts are eaten by muskrat, eastern cottontail, white-tailed deer, and
various insects—including larvae of Henry’s marsh moth (Simyra insularis) and broad-winged
skipper (Poanes viator).3 Various bird species forage on the abundant reed scale (insect), insects
overwintering within the reed culm, and seeds. (Common reed supports a higher insect biomass
than cattail or purple loosestrife.) Reedbeds provide favorable roosting habitat for nonbreeding
songbirds, short-eared owl, etc.; and nest sites for certain species during the nesting season. Most
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livestock will graze on young shoots of common reed, which provides moderately nutritious forage;
horses and sometimes cattle also eat the mature foliage. Dense stands provide cover and protection
from humans and other predators for mammals such as deer, raccoons, striped skunk, bear, and
muskrat. The deep litter layer provides shelter for small animals and food for decomposers. Fish
communities are generally comparable between reed and other tidal marsh communities.3
Common reed has a high tolerance for pollution. It sequesters heavy metals, rather than releasing
them into the water column. It is commonly used for wastewater treatment and sludge dewatering
in water treatment plants. Reed builds up the soil level due to high biomass production and slow
decomposition. Dense beds increase sediment deposition and stabilize soils. This can dry wetlands,
and decrease access to fish, crabs, and shrimp in tidal wetlands, but the same properties can benefit
wetlands in danger of flooding due to sea level rise, or at risk of shore erosion from storms.5

Reproduction: Common reed mainly reproduces vegetatively, via its spreading rhizomes
(underground stems) or stolons (aboveground horizontal stems), as well as rhizome or culm
(aboveground stem) fragments. It can grow up to 4 cm/day. Rhizome fragments are commonly
spread through water (especially due to storms and flooding) and passively by machinery, humans,
or other animals. Reed produces at least some viable seeds, and seeds are thought to contribute to
reed establishment and spread under certain conditions.

Management Goals:
For very small stands, removal and restoration of native plant community.
For wetlands that are entirely dominated by common reed and where it cannot expand
further, and where beneficial habitat functions or ecosystem services outweigh those that are
detrimental (in view of management goals and potential nontarget impacts of management),
for example, in contaminated sites, or in areas at risk due to sea level rise: No action.
For smaller stands and the edges of larger stands, where there is no immediate risk to a rare
species or community: Monitoring.
For medium-large, dense stands that are threatening a nearby rare species or community:
Consult with the NYS DEC or a reed specialist. Containment, grazing, or another strategy
may be better depending on the specific community or species.
For medium-large, dense stands where the goal is habitat improvement, use a combination of
the below methods to slow or prevent spread and create a more varied stand structure,
including (for example) areas of shallow open water, forested or shrub swamp, low-density
reedbeds, and high-density areas for roosting birds and shelter for other animals.

Management Methods:
Very small stands: Hand-dig, being sure to remove the entire rhizome system; or smother by
covering with heavy-duty black plastic (after cutting and removing stems) for at least two
years; or cut stems repeatedly below water level (see below). Replant with native species.
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Contain stands that threaten to spread into valuable habitat, using ditching (water must be at
least 1 m deep and 1 m wide); belowground installation of vertical rigid plastic sheeting (such
as [6]) or metal sheet piling; or the previous methods if suitable.
Monitoring: Mark the boundary of a stand with stakes, establish onsite photopoints, or
analyze aerial photos (small or low-density stands may not be visible on air photos).
Reexamine every 1-2 years, with no management necessary as long as the boundary is stable,
declining, or slowly expanding. If rapid expansion occurs, management could promptly be
started.3
Plant trees and shrubs to thin and eventually replace reed stands. Common reed around
woody plantings will need to be frequently cut or smothered to allow the plantings to
establish and grow. Managing nearby areas for maximum canopy density will help limit
spread and establishment of new populations. (Planting trees and shrubs—or allowing
natural regeneration—in wetland and riparian areas has many other benefits as well,
including habitat improvement for breeding birds.)
Raising water levels may fragment large areas of common reed and create improved marsh
and water bird habitat. Restoring tidal flow to diked salt marshes increases salinity and
reduces dominance of common reed.3
Dredging a pond can result in water too deep for common reed to re-colonize. In large
wetlands, “scrapes” or large, shallow pools can be excavated to create marsh and water bird
habitat.3
Livestock grazing can be used to manage common reed in pastures, wet meadows, fens, and
other open, dry-end wetlands. Goats, or goats and sheep together, have been used
successfully to decrease reed height and cover in bog turtle habitat,7 and cattle have also been
used for bog turtle habitat management8 and consume reed.3 Goats grazing for 3 rotations of
< one month each over a year reduced reed cover and increased plant diversity.9 Their reedbased diet during this time was high enough quality to pose no detriment to health. When
livestock are given a larger pasture with more choice, however, reed may be avoided and
increase in density.9
A combination of summer cutting of stems below water level and raising or maintaining high
water levels (to keep roots and stems submerged) can result in significant mortality. Grasp
the stem with both hands and kick it sideways, breaking it at or near the base (this was easier
than clipping with tools in one study).10
Where muskrats are present (especially in tidal wetlands), the addition of raised structures
(hay bales, logs, wooden platforms) within the wetland may encourage muskrats to build
lodges, which could help manage common reed.3 Muskrat harvesting of reed is most
concentrated within 5-10 m of the winter lodge, but in this area they can create clearings or
sparse vegetation.3
Mowing regularly (e.g., twice a year during the growing season for six years) and removing
cut material can reduce reed biomass and increase plant species richness. However, mowing
in wetlands can compact and damage soils.3 Cutting once per year in June (with a hand-held
brush-cutter) and removing cut material resulted in reduced reed cover and increased cover
of other plants.11
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BEST MANAGEMENT PRACTICES
FOR INVASIVE PLANTS
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KNOTWEED (Polygonum spp.)
Bohemian knotweed (Polygonum × bohemica) is a hybrid between Japanese knotweed (P.
cuspidatum) and giant knotweed (P. sachalinensis). In the northeastern US, all three knotweeds are
present.1 Because they are difficult to distinguish and have similar ecological characteristics, we
discuss them together as simply “knotweed.”
Prohibited Invasive Species in New York (all three knotweeds) (6 NYCRR § 575.3(d)(2)(lx))

Leaves are alternate, with heart-shaped or
flat bases and pointed tips
© E. Kiviat

A tall, robust, semi-woody perennial that
forms dense stands. Long-lived, extensive
rhizomes can extend over 2 m deep and 7-20
m from the root crown. Annual stems are
thick, hollow, and jointed, with swollen
nodes. Stems grow 1-3 m tall and then die
back to near ground level in autumn.

© E. Kiviat

Knotweed flowers in late July-late September,
and seeds develop in August-October. Seeds
may be sterile or viable depending on the
plant.

Japanese and giant knotweeds are native to Asia, and were introduced to North America in the late
19th century. Japanese and Bohemian knotweeds are invasive in many parts of the eastern,
midwestern, and western US.

Where found: Knotweed is usually found in riparian areas (stream and riverbanks, floodplains),
roadsides, urban and suburban yards and vacant lots, dumps, and similar locations where soils have
been heavily disturbed or transported (either by humans or water). Knotweed plants are most
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productive and competitive under high-light conditions,2 and patches tend to be less dense under
forest canopies.

Threats/benefits: Once established, knotweed tends to form dense stands that exclude most
other vascular plants and bryophytes.13 Native plant cover and species richness are greatly
diminished (and sometimes absent) in these stands.4,5,6,7 Knotweed also reduces regeneration of trees
and shrubs,8 possibly due to allelopathic (toxic) compounds.10 Knotweed produces copious leaf litter,
which is lower in nutrients (high C:N ratio) than native riparian vegetation, with the potential to
change nutrient cycling and availability in riparian ecosystems.9 Arthropod and gastropod
abundance and richness were lower in knotweed-invaded areas in Europe,6,7 and an experiment in
New York suggested that green frogs have reduced foraging success in knotweed stands. 5
Nevertheless, knotweed may stabilize streambank soils better than other herbaceous plants, and it
can accumulate heavy metals in its large roots and rhizomes.4 Knotweed blooms late in the summer,
providing a valuable source of nectar and pollen for honeybees;15 flowers are heavily visited by
native bees, wasps, and flies, as well. Sparrows and eastern cottontail eat knotweed seeds. Many
invertebrates (including a snail of conservation concern in Europe7) and vertebrates (including
nesting songbirds) can be found in knotweed stands, but little is known about the relative value to
animals of invaded versus noninvaded habitats.4

Reproduction: Japanese knotweed is usually spread by transportation of rhizome or stem
fragments, either by water or humans (in fill material, for example). A new plant can sprout from
even a tiny piece of plant material. Most Japanese knotweed in North America is genetically a single
(female) clone and produces sterile seed unless a pollen source is nearby, but Bohemian knotweed
produces viable pollen and seed.1 Since the more recent spread of the fertile hybrid, reproduction by
seed is increasing. Seeds mature in August-October and often remain on the plant through winter.
The majority fall near the parent plant, but seeds can also be dispersed via water, wind, or birds.10
Longevity of the seed bank is unknown.

Management Goals:
Prevent establishment of new populations by annual monitoring of key areas and handdigging new sprouts.
Eliminate small patches by repeated cutting.
Reduce vigor and density of large patches and limit seed production.
Limit spread by carefully disposing of all cut material.
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Management Methods:
Prevent establishment of new populations by annual monitoring and treatment of riparian
areas and roadsides. After flood events, survey the floodplain and stream channel the
following summer and hand-dig any new plants sprouting from fragments (loosen soil with
spade and carefully excavate entire root/rhizome by hand – they will mostly be < 30 cm
long). Survey again the second spring after the flood and repeat. Knotweed fragments can
remain viable for over a year. Also, roots/rhizomes remain small enough into the second
spring to easily hand-dig.11
Help limit establishment of new populations and aid control efforts by managing stream
banks and floodplains for maximum canopy density.2 (Planting trees and shrubs—or allowing
natural regeneration—in riparian areas has many other benefits as well.)
Focus first on sparsely invaded areas and on patches in more shaded, less disturbed sites, as
native plant communities are more likely to reestablish under these conditions.3
For established patches, focus on weakening the root system by repeated cuts (e.g., monthly
cuts July-October for 3 years resulted in a 79% reduction in aboveground volume;12 cutting
every two weeks for most of the growing season for 2 years yielded a 90% reduction13). This
can be combined with planting trees for eventual shade (e.g., one year of monthly cuts
followed by planting willow cuttings in spring, then monthly cuts May-October for two
years, resulted in a 99.7% reduction in volume).12 More frequent cuts, e.g. every two weeks,
might result in faster reductions.
Disposal of cut material: do not shred or home compost. Cut stems can be piled in a mowed
area to dry (not in a floodplain) and then burned or else bagged and landfilled. Thorough,
prolonged drying (e.g., on pavement or hung in a tree) should kill plant parts.
Herbicide injection can be quite effective, while limiting nontarget effects on other species
compared to other application methods.13 Glyphosate, injected once in August or September,
resulted in a 100% volume reduction in the first year, and 99.9% in the second year (small,
sparse shoots).12 For larger stands, a single treatment could reduce the density enough for
fairly easy mechanical management. Using pure glyphosate (rather than a formulation that
contains a surfactant, such as Roundup®) would likely be just as effective and much safer, as
surfactants are generally more toxic to animals than glyphosate. Glyphosate injection may
allow more vigorous regeneration of native plants (compared to frequent cutting).13 In New
York, herbicide injection must be done by a licensed applicator.
Check soon for availability of a classical biocontrol option: a leaf-feeding psyllid, Aphalara
itadori, from knotweed’s native range is recommended for release pending approval at the
federal and state levels (http://www.nyisri.org/resources/biocontrol/). Classical biocontrol
can be a useful component of integrated weed management, but does not always work, and
in some cases has adverse impacts on nontarget plants.
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MULTIFLORA ROSE (Rosa multiflora)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))

Stipules are fringed
© K.B. Travis

A thorny shrub that forms dense clumps and
can grow to 5 m or taller. Sometimes clambers
into trees. Leaves have 5-11 leaflets, and fruits
(hips) are small, numerous, and red (around 5
mm diameter).

White flowers occur in clusters at the
ends of branches
© E. Kiviat

Multiflora rose was first introduced to North America from Japan in 1866 as rootstock for rose
cultivation. By the early 1930s, it was being planted for erosion control, wildlife cover, and livestock
fences. Today it is naturalized widely in the US, and is one of the most common invasive species in
the Northeast and Midwest.

Similar species: There are numerous native rose (Rosa) species, all of which have entire
(unfringed) stipules, pink flowers, and larger hips. Other nonnative roses also have entire stipules, as
well as large flowers and hips.
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Where found: Multiflora rose is most frequently found in oldfields, pastures, and along farm
fencerows, roadsides, and forest edges. It can also be abundant in forests and shallow wetlands and
along stream banks. As with many other invasive shrubs, multiflora rose will tolerate a wide range
of soil, light, and moisture conditions, though it thrives especially in high-light situations with welldrained soils.1 As an oldfield develops into forest, multiflora declines.2 In a Pennsylvania deciduous
forest, occurrence and abundance of multiflora rose was best predicted by a land use history of
agriculture, mining, or logging, and occurrence was more likely near roads.3

Threats/benefits: This shrub grows vigorously, and often forms dense thickets, impenetrable by
humans, outcompeting native plants for resources and space. It lowers pasture quality for cattle,
replacing edible forage, and can lower crop yields in fields adjacent to a multiflora hedge.4
Multiflora rose can establish in forests, and may have a negative effect on native understory plant
abundance or richness, but strong evidence is lacking. In a Midwestern deciduous forest, a negative
trend in native understory plant richness was best explained by a combination of the densities of
two nonnative earthworm species and cover of multiflora rose.5 Birds that nest in shrublands and
forest understories often nest in multiflora. In some cases this has been shown to reduce nesting
success compared to nesting in native shrubs (e.g. for northern cardinal and American robin in more
developed areas);6 in other cases this rose appears to provide good nesting habitat (e.g., for the same
species in less developed areas;6 for veery in forest understory;7 and for gray catbird and chestnutsided warbler in shrubland).8 In an oldfield, higher densities of multiflora resulted in higher rates of
maple seed predation due to the higher densities of white-footed mice,9 with implications for both
altered forest regeneration and abundances of small mammals and their predators.
Multiflora rose provides high-quality habitat for many mammal and bird species, including mice,
opossum, eastern cottontail, bobwhite, and songbirds. The hips are consumed by many species of
birds including ruffed grouse, wild turkey, cedar waxwing, American robin, and others. Leaves and
hips are consumed by many mammal species, and the hips may be especially valuable to wildlife in
winter.1 White-tailed deer can control multiflora rose to a certain extent by browsing; in a longterm exclosure experiment, multiflora was almost four times more abundant in the absence of
deer.10 Goats are even more effective browsers.11 Multiflora rose and other invasive shrubs can
provide important habitat for New England cottontail (a Special Concern species in NY) in
shrublands and young forests.12

Reproduction: Multiflora rose blooms in May-June; fruits develop in late summer-fall, and often
remain on the plant through the winter. A single plant can produce as many as 500,000 seeds per
year, and the seeds can remain viable for up to 20 years in the soil, allowing the rose to quickly
overwhelm a newly colonized site.1 Seeds are dispersed widely by many birds and mammals.
Multiflora also spreads by sprouting from roots and branch tips.1
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Special note: rose rosette disease. This disease—which may be native or nonnative in North
America—is caused by a virus transmitted by a mite. Stems and leaves of affected multiflora rose
emerge in dense clusters, stunted and usually pinkish to bright red. This disease generally kills the
plant in 2-6 years; however, it cannot eliminate a population because it does not prevent seed
production. The natural rate of spread is fairly low, but it can be augmented by grafting infected
buds onto healthy plants.13 This avenue of biocontrol has not been developed because rose rosette
disease can also spread to nearby wild roses, cultivated roses, and some other species.14

© E. Kiviat

Branch infected with rose rosette disease

Management Goals:
Eradicate small patches or single shrubs.
For large or extensive occurrences, limit spread by preventing fruiting each year.
If occurrence is part of a large oldfield or shrubland potentially important to New England
cottontail (only east of the Hudson River) or declining grassland- or shrubland-nesting birds
such as yellow-breasted chat, golden-winged warbler, field sparrow, or northern harrier,
discuss management with NYS DEC or appropriate conservation organizations (removal
might not be desirable).

Management Methods:
For eradication: Hand-pull or dig small plants (with shovel, weed wrench, or grubbing hoe),
removing all roots as multiflora rose readily re-sprouts from root fragments. Any fruiting
material should be bagged and landfilled.
For eradication: Cut (along fences, in forests) or brush-hog (in fields, along forest edges) 3-6
times/year for at least 4 years, with regular monitoring thereafter. Seedlings may emerge
from the seedbank for up to 20 years.
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Or try: In early spring, cut stems near ground level with a rotary wood shredder or brush
saw. After stems resprout, follow this with directed flame treatment (when forest floor is
damp or wet, use a 100K or 400K btu propane torch to apply a direct flame for 3-40 seconds,
until individual stems become carbonized and begin to glow). When used on Japanese
barberry, two flame treatments (in summer and fall) with the 100K torch, or one treatment
(summer) with the 400K torch resulted in about 80% mortality).18,19 This two-step process
also minimizes soil disturbance and the chance of other invasive plants establishing.
For preventing spread: Cut or brush-hog once a year, just after flowering. Large plants can be
top cut with a saw or brush cutter, then mowed annually.
For preventing spread: Graze goats or goats and cattle to restore and maintain heavilyinvaded pastures. Sheep and goats will feed on leaves, buds, and shoots of multiflora rose. In
one study, goats alone or combined with cattle killed all or almost all multiflora rose shoots
in infested pastures within four years.11 However, root sprouts and seedlings were evident
after 2 fallow years, so ongoing grazing may be necessary. Overgrazing, however, may make
pastures more susceptible to colonization by multiflora rose and other invasive plants.
Monitor un-infested as well as treated areas regularly and remove new plants.
Consider leaving plants with rose rosette disease uncut (or experiment with cutting and
placing diseased branches in healthy plants in early-mid July), to facilitate spread of this
potential control agent. Alternatively, if protection of nearby cultivated roses is a goal,
remove all nearby multiflora rose at the first sign of infection and dispose of plant parts
offsite.
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WATER CHESTNUT (Trapa natans)
Prohibited Invasive Species in New York (6 NYCRR § 575.3(d)(2)(lx))

© E. Kiviat

© E. Kiviat

An aquatic, annual plant with floating rosettes
of leaves, often forming dense mats. Floating
leaves have toothed margins and prominent
veins on the undersides, and each leaf has a

Submerged stem growing from nut hull

swollen petiole to keep it afloat. The plants
are rooted in bottom sediments, and feathery,
submerged leaves occur along the stem.

Water chestnut is native to Eurasia and Africa, and was introduced to North America in the 1870s.
In the US, it is invasive in the northeastern states south to Virginia, and in the Great Lakes basin.

Where found: Water chestnut is found in ponds, lakes, wetlands, slow-moving parts of rivers,
and estuaries, where water is fresh to slightly brackish and 0.2-3.6 m deep. It prefers full sun, soft
bottom sediments, and sluggish, nutrient-rich fresh water.1 Interestingly, water chestnut may have
reached the limit of suitable habitat in the freshwater tidal Hudson River, as over a 10-year period
water chestnut expanded at the expense of submerged aquatic vegetation only slightly more than
the opposite, suggesting that coverage of both types is controlled by other factors.2

Threats/benefits: Once established in a water body with suitable conditions, water chestnut can
spread very rapidly. Under ideal conditions it forms a thick mat, completely covering the water’s
surface and intercepting 95% of sunlight.1 In other conditions it persists at lower densities, along
with other aquatic plants. Dense water chestnut beds completely shade out submergent aquatic
vegetation (SAV) and reduce dissolved oxygen (DO) to levels lethal to fish and other aquatic
organisms.1,3 Low levels of DO may also result in the release of significant amounts of methane, a
greenhouse gas, into the atmosphere.4 SAV provides food for ducks and other waterfowl and
supports a more diverse fish assemblage through much higher densities of microorganisms, algae,
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and (at times) macroinvertebrates than water chestnut. Fish found in water chestnut beds are those
species tolerant of water pollution, low DO, and high turbidity. Human recreational and commercial
use of shallow waters and access to deeper water is limited or prevented where dense water chestnut
beds occur.1,3
Nevertheless, water chestnut provides an important ecosystem service – the low DO in water
chestnut beds results in the removal of large amounts of inorganic nitrogen to the atmosphere (e.g.,
water chestnut in the Hudson downstream of Albany removes the equivalent of all of that city’s
wastewater nitrogen that enters the river).5 The plants can also accumulate polluting heavy metals.1
Water chestnut supports a high richness and abundance of invertebrates (although different in
composition than that supported by SAV) and may enhance total fish production in the Hudson
(although favoring only certain species).1,3 Water chestnut beds are used by snapping turtle, blue
crab, and various marsh and water birds, and many mammals consume the seeds, including beaver,
muskrat, and red squirrel.1

Reproduction: Plants emerge in spring from seeds in bottom sediments and remain rooted there;
rosettes are submerged as stems lengthen in May; rosettes surface in June and plants bloom in JulyAugust. Each flower forms a one-seeded fruit with four barbed spines, which ripens starting in midlate July. Its fleshy exterior soon disintegrates and the hard, woody nut is heavy enough to sink to
the bottom and overwinter in sediment. Seeds remain viable for up to 12 years.1 Seeds are generally
spread by humans, boats, or water birds. Clonal reproduction is also common: each water chestnut
plant can produce many ramets (stems), each of which is capable of surviving and producing nuts if
detached from the main stem.6

Management Goals:
Eliminate small occurrences by annual pulling until seed bank is depleted. This must be done
in the first year the plant is noticed, and repeated annually until entirely eliminated.
Reduce the density of large invasions by annual pulling.
Prevent introduction into new areas by removal and proper disposal of all plant parts.
Check boats, nets, and other equipment to prevent dispersal of seeds.

Management Methods:
In July, before any fruits mature: Hand-pull plants, being sure to remove roots, entire stem,
and all plant parts (rooted or unattached stems can regrow, and even small rosettes can
produce fruits). This is usually best done by canoe or other small boat with cargo space. Use
heavy gloves to protect from spiny fruits.7,8
All plant parts should be piled carefully at an upland site 15 m or more from water to prevent
unintentional spread and the return of nutrients from the rotting material.
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To eliminate a bed, this will need to be repeated annually for 5-12 years (to exhaust the seed
bank).
For large, dense beds in large bodies of water, water-chestnut can be removed using large
mechanical harvesters, transport barges, and dump trucks, and then composted. This method
has worked at some sites to reduce densities enough to continue management by hand
harvesting only.7
Check soon for the availability of a biocontrol option: a leaf beetle (Galerucella birmanica)
from water chestnut’s native range is in the final stages of host specificity testing
(http://www.nyisri.org/resources/biocontrol/). Classical biocontrol can be a useful
component of integrated weed management, but does not always work, and in some cases
has adverse impacts on nontarget plants.
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Fact sheet prepared by Kristen Bell Travis (Hudsonia) with assistance from Erik Kiviat (Hudsonia) and other
Lower Hudson PRISM members, 2016.

Cornell Cooperative Extension - Rockland County was a subcontractor on this project. They prepared a
PowerPoint presentation for homeowners and gardeners about managing invasive plants, and piloted
the presentation as described below.
CCE Rockland County Master Gardener Volunteers presented Managing Common Invasive Species in
Home Gardens at six different locations in the LHPRISM region. Attendees received copies of relevant
invasive species brochures including the Plant Wise brochure and the NYS Prohibited and Regulated
Invasive Plants brochure. Attendance ranged at these training presentations, which took place in
Putnam and Westchester County, from 5 to 33 audience members from across the region.
1. September 15th – CCE - Rockland in Stony Point, NY
2. October 1st – Jay Heritage Center in Rye, NY
3. October 26th – Main Street School in Irvington, NY
4. November 3rd – Putnam County TOPS Building on behalf of Soil and Water Conservation Service
in Carmel, NY
5. November 12th – Hudson Highlands Land Trust (Winter Hill) in Garrison, NY
6. November 13th – Katonah Library in Katonah, NY

Map Unit Description---Westchester County, New York

Irvington Woods

Map Unit Description
The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named, soils that are
similar to the named components, and some minor components that differ in use
and management from the major soils.
Most of the soils similar to the major components have properties similar to those
of the dominant soil or soils in the map unit, and thus they do not affect use and
management. These are called noncontrasting, or similar, components. They
may or may not be mentioned in a particular map unit description. Some minor
components, however, have properties and behavior characteristics divergent
enough to affect use or to require different management. These are called
contrasting, or dissimilar, components. They generally are in small areas and
could not be mapped separately because of the scale used. Some small areas of
strongly contrasting soils or miscellaneous areas are identified by a special
symbol on the maps. If included in the database for a given area, the contrasting
minor components are identified in the map unit descriptions along with some
characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions,
especially where the pattern was so complex that it was impractical to make
enough observations to identify all the soils and miscellaneous areas on the
landscape.
The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.
An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.
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Map Unit Description---Westchester County, New York

Irvington Woods

Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.
An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.
Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Report—Map Unit Description
Westchester County, New York
ClC—Charlton fine sandy loam, 8 to 15 percent slopes, very
stony
Map Unit Setting
National map unit symbol: 2wh0p
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Map Unit Description---Westchester County, New York

Irvington Woods

Elevation: 0 to 1,570 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland
Map Unit Composition
Charlton, very stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Charlton, Very Stony
Setting
Landform: Ridges, ground moraines, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 4 inches: fine sandy loam
Bw - 4 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam
Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to high (0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 8.7
inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No
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Irvington Woods

Minor Components
Paxton, very stony
Percent of map unit: 5 percent
Landform: Ground moraines, hills, drumlins
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No
Sutton, very stony
Percent of map unit: 5 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No
Chatfield, very stony
Percent of map unit: 3 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Nose slope, side slope,
crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No
Leicester, very stony
Percent of map unit: 2 percent
Landform: Depressions, hills, ground moraines, drainageways
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: Yes

CrC—Charlton-Chatfield complex, 0 to 15 percent slopes,
very rocky
Map Unit Setting
National map unit symbol: 2w698
Elevation: 0 to 1,550 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland
Map Unit Composition
Charlton, very stony, and similar soils: 50 percent
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Irvington Woods

Chatfield, very stony, and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Charlton, Very Stony
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest, nose
slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 4 inches: fine sandy loam
Bw - 4 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam
Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to high (0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 8.7
inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No
Description of Chatfield, Very Stony
Setting
Landform: Hills, ridges
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Crest, side slope, nose
slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
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Map Unit Description---Westchester County, New York

Irvington Woods

Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock
Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No
Minor Components
Hollis, very stony
Percent of map unit: 5 percent
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope, nose
slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No
Rock outcrop
Percent of map unit: 5 percent
Hydric soil rating: No
Sutton, very stony
Percent of map unit: 5 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No
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Map Unit Description---Westchester County, New York

Irvington Woods

Leicester, very stony
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

CsD—Chatfield-Charlton complex, 15 to 35 percent slopes,
very rocky
Map Unit Setting
National map unit symbol: 2w69k
Elevation: 0 to 1,290 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland
Map Unit Composition
Chatfield, very stony, and similar soils: 45 percent
Charlton, very stony, and similar soils: 35 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Chatfield, Very Stony
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose
slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock
Properties and qualities
Slope: 15 to 35 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
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Irvington Woods

Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No
Description of Charlton, Very Stony
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 4 inches: fine sandy loam
Bw - 4 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam
Properties and qualities
Slope: 15 to 35 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to high (0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 8.7
inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No
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Irvington Woods

Minor Components
Leicester, very stony
Percent of map unit: 6 percent
Landform: Depressions, ground moraines, hills, drainageways
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: Yes
Hollis, very stony
Percent of map unit: 5 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, nose slope,
crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No
Rock outcrop
Percent of map unit: 5 percent
Landform: Ridges, hills
Hydric soil rating: No
Sutton, very stony
Percent of map unit: 4 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

CtC—Chatfield-Hollis-Rock outcrop complex, 0 to 15 percent
slopes
Map Unit Setting
National map unit symbol: 2w69g
Elevation: 0 to 1,540 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland
Map Unit Composition
Chatfield, extremely stony, and similar soils: 39 percent
Hollis, extremely stony, and similar soils: 26 percent
Rock outcrop: 17 percent
Minor components: 18 percent
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Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Chatfield, Extremely Stony
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose
slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock
Properties and qualities
Slope: 0 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No
Description of Hollis, Extremely Stony
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Nose slope, crest, side
slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
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Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock
Properties and qualities
Slope: 0 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No
Description of Rock Outcrop
Setting
Parent material: Igneous and metamorphic rock
Properties and qualities
Slope: 0 to 15 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: No
Minor Components
Charlton, extremely stony
Percent of map unit: 12 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No
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Sutton, extremely stony
Percent of map unit: 3 percent
Landform: Hills, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No
Paxton, extremely stony
Percent of map unit: 2 percent
Landform: Ground moraines, hills, drumlins
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No
Leicester, extremely stony
Percent of map unit: 1 percent
Landform: Ground moraines, hills, drainageways, depressions
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes

CuD—Chatfield-Hollis-Rock outcrop complex, 15 to 35
percent slopes
Map Unit Setting
National map unit symbol: 2w69h
Elevation: 0 to 1,540 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland
Map Unit Composition
Chatfield, extremely stony, and similar soils: 35 percent
Hollis, extremely stony, and similar soils: 30 percent
Rock outcrop: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Chatfield, Extremely Stony
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
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Landform position (three-dimensional): Nose slope, side slope,
crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock
Properties and qualities
Slope: 15 to 35 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No
Description of Hollis, Extremely Stony
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope, nose
slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock
Properties and qualities
Slope: 15 to 35 percent
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Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No
Description of Rock Outcrop
Setting
Landform: Ridges, hills
Parent material: Igneous and metamorphic rock
Typical profile
R - 0 to 79 inches: bedrock
Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)
Available water supply, 0 to 60 inches: Very low (about 0.0 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: No
Minor Components
Charlton, extremely stony
Percent of map unit: 7 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No
Leicester, extremely stony
Percent of map unit: 4 percent
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Map Unit Description---Westchester County, New York

Irvington Woods

Landform: Ground moraines, hills, drainageways, depressions
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes
Sutton, extremely stony
Percent of map unit: 2 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No
Paxton, extremely stony
Percent of map unit: 2 percent
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

DAM—Dam
Map Unit Composition
Dam: 100 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

HrF—Hollis-Rock outcrop complex, 35 to 60 percent slopes
Map Unit Setting
National map unit symbol: 2w69q
Elevation: 0 to 1,540 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland
Map Unit Composition
Hollis, very stony, and similar soils: 60 percent
Rock outcrop: 20 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
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Irvington Woods

Description of Hollis, Very Stony
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose
slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite,
gneiss, and/or schist
Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock
Properties and qualities
Slope: 35 to 60 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No
Description of Rock Outcrop
Setting
Landform: Ridges, hills
Parent material: Igneous and metamorphic rock
Typical profile
R - 0 to 79 inches: bedrock
Properties and qualities
Slope: 35 to 60 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)
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Irvington Woods

Available water supply, 0 to 60 inches: Very low (about 0.0 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: No
Minor Components
Chatfield, very stony
Percent of map unit: 10 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Nose slope, side slope,
crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No
Charlton, very stony
Percent of map unit: 5 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No
Leicester, very stony
Percent of map unit: 4 percent
Landform: Ground moraines, hills, drainageways, depressions
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes
Sutton, very stony
Percent of map unit: 1 percent
Landform: Hills, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

LcB—Leicester loam, 3 to 8 percent slopes, stony
Map Unit Setting
National map unit symbol: bd8w
Elevation: 0 to 1,120 feet
Mean annual precipitation: 46 to 50 inches
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Irvington Woods

Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 115 to 215 days
Farmland classification: Not prime farmland
Map Unit Composition
Leicester, somewhat poorly drained, and similar soils: 50 percent
Leicester, poorly drained, and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Leicester, Somewhat Poorly Drained
Setting
Landform: Till plains, ridges, hills
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy acid till derived mostly from schist and
gneiss
Typical profile
H1 - 0 to 8 inches: loam
H2 - 8 to 26 inches: sandy loam
C - 26 to 60 inches: sandy loam
Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.57 to 5.95 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.7
inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A/D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: No
Description of Leicester, Poorly Drained
Setting
Landform: Till plains, ridges, hills
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
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Irvington Woods

Across-slope shape: Linear
Parent material: Loamy acid till derived mostly from schist and
gneiss
Typical profile
H1 - 0 to 8 inches: loam
H2 - 8 to 26 inches: sandy loam
C - 26 to 60 inches: sandy loam
Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.57 to 5.95 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.7
inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A/D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes
Minor Components
Sun
Percent of map unit: 7 percent
Landform: Depressions
Hydric soil rating: Yes
Sutton
Percent of map unit: 5 percent
Hydric soil rating: No
Leicester, very stony
Percent of map unit: 3 percent
Hydric soil rating: No

NdA—Natchaug and Catden mucks, ponded, 0 to 2 percent
slopes
Map Unit Setting
National map unit symbol: 2w672
Elevation: 0 to 1,100 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland
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Irvington Woods

Map Unit Composition
Natchaug and similar soils: 45 percent
Catden and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Natchaug
Setting
Landform: Depressions, depressions, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Highly decomposed organic material over loamy
glaciofluvial deposits and/or loamy glaciolacustrine deposits
and/or loamy till
Typical profile
Oa1 - 0 to 12 inches: muck
Oa2 - 12 to 31 inches: muck
2Cg1 - 31 to 39 inches: silt loam
2Cg2 - 39 to 79 inches: fine sandy loam
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to high (0.01 to 14.17 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 25 percent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very high (about 17.9
inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: B/D
Ecological site: F144AY042NY - Semi-Rich Organic Wetlands
Hydric soil rating: Yes
Description of Catden
Setting
Landform: Depressions, depressions, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Highly decomposed herbaceous organic material
and/or highly decomposed woody organic material
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Irvington Woods

Typical profile
Oa1 - 0 to 2 inches: muck
Oa2 - 2 to 79 inches: muck
Properties and qualities
Slope: 0 to 2 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to high (0.14 to 14.17 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very high (about 26.9
inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: B/D
Ecological site: F144AY042NY - Semi-Rich Organic Wetlands
Hydric soil rating: Yes
Minor Components
Sun
Percent of map unit: 5 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
Fredon
Percent of map unit: 5 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
Fluvaquents
Percent of map unit: 3 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
Udifluvents
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
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Irvington Woods

Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Sh—Sun loam
Map Unit Setting
National map unit symbol: bd9q
Elevation: 600 to 1,800 feet
Mean annual precipitation: 46 to 50 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 115 to 215 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Sun and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Sun
Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Loamy till derived primarily from limestone and
sandstone, with a component of schist, shale, or granitic rocks
in some areas
Typical profile
H1 - 0 to 9 inches: loam
H2 - 9 to 27 inches: loam
H3 - 27 to 60 inches: gravelly fine sandy loam
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 15 percent
Available water supply, 0 to 60 inches: Moderate (about 6.7
inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
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Irvington Woods

Hydrologic Soil Group: C/D
Ecological site: F144AY039NY - Semi-Rich Wet Till Depressions
Hydric soil rating: Yes
Minor Components
Leicester
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes
Ridgebury
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes
Palms
Percent of map unit: 3 percent
Landform: Marshes, swamps
Hydric soil rating: Yes
Sun, stony
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes

Sm—Sun loam, extremely stony
Map Unit Setting
National map unit symbol: bd9r
Elevation: 80 to 1,200 feet
Mean annual precipitation: 46 to 50 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 115 to 215 days
Farmland classification: Not prime farmland
Map Unit Composition
Sun and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Sun
Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Loamy till derived primarily from limestone and
sandstone, with a component of schist, shale, or granitic rocks
in some areas
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Irvington Woods

Typical profile
H1 - 0 to 9 inches: loam
H2 - 9 to 27 inches: loam
H3 - 27 to 60 inches: gravelly fine sandy loam
Properties and qualities
Slope: 0 to 3 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 15 percent
Available water supply, 0 to 60 inches: Moderate (about 6.7
inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Ecological site: F144AY039NY - Semi-Rich Wet Till Depressions
Hydric soil rating: Yes
Minor Components
Ridgebury
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes
Leicester
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes
Palms
Percent of map unit: 3 percent
Landform: Marshes, swamps
Hydric soil rating: Yes
Sun, non-stony
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes

SuB—Sutton loam, 3 to 8 percent slopes
Map Unit Setting
National map unit symbol: 2xffp
Elevation: 10 to 1,250 feet
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Irvington Woods

Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: All areas are prime farmland
Map Unit Composition
Sutton, loam, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Sutton, Loam
Setting
Landform: Ground moraines, ridges, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from gneiss,
granite, and/or schist
Typical profile
Ap - 0 to 9 inches: loam
Bw1 - 9 to 17 inches: fine sandy loam
Bw2 - 17 to 30 inches: sandy loam
C1 - 30 to 39 inches: sandy loam
C2 - 39 to 60 inches: sandy loam
Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to high (0.14 to 14.17 in/hr)
Depth to water table: About 12 to 27 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.2 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B/D
Ecological site: F144AY008CT - Moist Till Uplands
Hydric soil rating: No
Minor Components
Charlton
Percent of map unit: 10 percent
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Irvington Woods

Landform: Ground moraines, ridges, hills
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No
Leicester, loam
Percent of map unit: 5 percent
Landform: Ground moraines, hills, drainageways, depressions
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes
Woodbridge, loam
Percent of map unit: 5 percent
Landform: Ground moraines, hills, drumlins
Landform position (two-dimensional): Summit, footslope, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Ub—Udorthents, smoothed
Map Unit Setting
National map unit symbol: bd7f
Elevation: 0 to 2,400 feet
Mean annual precipitation: 46 to 50 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 115 to 215 days
Farmland classification: Not prime farmland
Map Unit Composition
Udorthents, smoothed, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Udorthents, Smoothed
Typical profile
H1 - 0 to 4 inches: gravelly loam
H2 - 4 to 70 inches: very gravelly loam
Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to high (0.06 to 5.95 in/hr)
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Irvington Woods

Depth to water table: About 18 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water supply, 0 to 60 inches: Low (about 4.6 inches)
Minor Components
Udorthents, wet substratum
Percent of map unit: 5 percent
Hydric soil rating: No
Urban land
Percent of map unit: 5 percent
Hydric soil rating: Unranked
Leicester
Percent of map unit: 2 percent
Hydric soil rating: No
Hollis
Percent of map unit: 2 percent
Hydric soil rating: No
Charlton
Percent of map unit: 2 percent
Hydric soil rating: No
Riverhead
Percent of map unit: 2 percent
Hydric soil rating: No
Sun
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes

Uc—Udorthents, wet substratum
Map Unit Setting
National map unit symbol: bd7g
Elevation: 50 to 2,400 feet
Mean annual precipitation: 46 to 50 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 115 to 215 days
Farmland classification: Not prime farmland
Map Unit Composition
Udorthents, wet substratum, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
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Description of Udorthents, Wet Substratum
Typical profile
H1 - 0 to 4 inches: gravelly loam
H2 - 4 to 72 inches: very gravelly loam
Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to high (0.06 to 5.95 in/hr)
Depth to water table: About 6 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water supply, 0 to 60 inches: Low (about 4.6 inches)
Minor Components
Udorthents
Percent of map unit: 5 percent
Hydric soil rating: No
Urban land
Percent of map unit: 5 percent
Hydric soil rating: Unranked
Ipswich
Percent of map unit: 2 percent
Landform: Tidal marshes
Hydric soil rating: Yes
Hinckley
Percent of map unit: 2 percent
Hydric soil rating: No
Fredon
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes
Paxton
Percent of map unit: 2 percent
Hydric soil rating: No
Raynham
Percent of map unit: 2 percent
Hydric soil rating: Yes

W—Water
Map Unit Setting
National map unit symbol: bd7z
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Mean annual precipitation: 46 to 50 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 115 to 215 days
Farmland classification: Not prime farmland
Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Data Source Information
Soil Survey Area: Westchester County, New York
Survey Area Data: Version 17, Sep 1, 2021
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